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EREEAGE, TO THE-FIFTH EDITION 


IN all the revisions of this work the difficulty has been to keep the amount 
of material within the limits of one volume. Most men think there is little change 
in obstetrics from year to year. This is not true for either its science or its art. 
In previous editions I restricted to the minimum the purely scientific matter, and 
expanded to the limits of the cover the practical, aiming to accomplish two pur- 
poses at once—to give the student as much as was necessary for a proper compre- 
hension of an important subject and yet not overburden his study-hours, and to 
supply the practitioner with a wealth of detail and numerous illustrations of how 
to do his work. I have tried to make this book an ever-present help in time of 
trouble. The student must, and should, skim over many of the pages, only 
absorbing their high lights. All he needs to learn are the fundamentals of the 
science of obstetrics and the principles of treatment. During his intern year and 
his early practice he will study the details. The increase in the number of pages 
is in the parts devoted to the general practitioner. 

“A strongly conservative attitude has been kept throughout the book. Some- 
thing must be done to stem the tide of obstetric operating now prevalent, with 
its resultant maternal and fetal mortality. While the expert obstetrician in his 
specialistically-manned maternity can obtain more nearly ideal results from his 
work by extending, somewhat, the indications for interference, at the present time 
it is the general practitioner who conducts the largest number of the births, either 
in the home or in the, frequently poorly equipped, small hospital. He must be 
given advice and methods applicable to the milieu in which he works, and non- 
interference with the piocesses of nature, with their careful supervision, 7. e., 
watchful and armed expectancy, has been proved to give the best results. Accord- 
ingly, the indications for cesarean section, forceps, version, pituitrin, bag dilators 
have been very closely drawn. 

“While all the factors which make for a high maternal mortality have been 
stressed, emphasis is also laid upon the causes and prevention of maternal morbidity. 
Prenatal care has been fully described as its importance deserves. It is one of the 
fundamental elements of good obstetrics. The injuries inflicted on the higher 
pelvic fascize and the pelvic floor, have been prominently brought out, and fully 
illustrated. The prevention of mild infections has been impressed in the descrip- 
tion of a technic which equals the surgical in its finesse. At the same time the 
practitioner is shown how he can achieve asepsis in the home.” 

Continued sad experience justifies the repetition of these two paragraphs from 
the Preface to the Fourth Edition. There is too much interference with the natural 
processes of labor by men who do not know how, and particularly in hospitals not 
fully staffed and equipped. The high obstetric mortality and morbidity of the small 
towns was proved by Woodruff, and the mortality of childbirth in the United 
States in spite of very generalized hospitalization of the lying-in woman has not 
decreased. 1 think it keeps up because of hospitalization. 

Both text and illustrations have been carefully revised. Very little matter 
could be left out—the pruning was done in the first and second editions. Some 
obsolete pictures were omitted, and a large number of new ones added. 

The chapters on the treatment of hyperemesis, eclampsia, abruptio placentee, 
placenta preevia, ruptura uteri, postpartum hemorrhage, breech presentation, the 
operation of forceps—what might be called the obstetric diurnalia—have been 
almost completely rewritten and new illustrations supplied. 
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The chapter on Contracted Pelvis seems too long in view of the great simplifica- 
tion of the treatment of this anomaly taking place of late. Most men do not trouble 
themselves with pelvic measurements and prepartal study of the probable mech- 
anism of labor, but let the patient have a longer or shorter test, and perform 
cesarean section if difficulties arise. Such a course is degrading to our science and 
art, and results in a high maternal and fetal mortality. We have yet much to 
learn about contracted pelvis and nature’s methods of overcoming mechanical 
difficulties. In this chapter only the treatment has been changed to accord with 
the latest scientific practice. 

The chapter on Forceps was much enlarged and given new illustrations to 
show the great artistry that can be exhibited with this ancient instrument. 

The illustrations for the new, low, or cervical cesarean section, laparotrachelot- 
omy, have been improved and increased in number to make the operation more 
easily learned by the general surgeon and occasional operator. I believe it is 
possible to reduce the mortality and morbidity of abdominal delivery 50 per cent. 
by replacing the classic cesarean with laparotrachelotomy. 

The operation of Gottschalk-Portes, temporary explantation of the infected 
uterus, has been briefly described, as it promises to find a place in our armamentarium 
against craniotomy on the living child. It is too new, however, to demand com- 
plete revision of the chapters devoted to the treatment of contracted pelvis and 
infection during labor, although it must be taken into consideration. In the next 
edition we will be able to say more definitely where it belongs. 

As in previous editions, the text reflects my teachings to the Junior and Senior 
Classes at the Northwestern University Medical School. The principles of practice 
were developed in my service at the Chicago Lying-in Hospital and Dispensary. 
The obstetric technic is the result of my experience in many hospitals, in a large 
maternity out-department, and in private and consultation practice in the homes 
extending over a period of thirty-five years. While formulating this system of 
obstetric thought and practice, the experiences and opinions of the best obstetric 
authorities as recorded in current literature have been duly respected. I have 
received much inspiration from the old volumes of Blundell and Ramsbotham, of 
England, and Parvin, of Philadelphia, and read with interest the works of Munro- 
Kerr, of Glasgow, and Eden, of London; Schroeder, Bumm, Sellheim, and Stoeckel, 
of Germany; Bar, Farabeuf, and Varnier, of Paris, and our own Hirst and Williams. 
No book on obstetrics may now be written without a study of the monumental 
“Biologie und Pathologie des Weibes,” by Halban-Seitz—an inexhaustible treasure- 
house of information. 

In the revision of the chapter on Embryology and the Physiology of the Fetus 
I again had the benefit of the valued assistance of Dr. L. B. Arey, Professor of 
Anatomy at the Northwestern University Medical School, and in going over the 
chapter on Puerperal Infection I was aided by Dr. A. A. Day, Professor of Bac- 
teriology at Northwestern University. 

Many physicians have written me, reporting unusual cases, or calling my at- 
tention to inaccuracies in the text, or expressing opinions of my work, and I offer 
them my appreciation. Mr, Felix Eisengriiber, of Munich, and Mr. W. C. Shepard, 
of Chicago, have continued to lend me their high artistic talents. 

ie wish to thank my Publishers who have gone to great expense in the prepara- 
tion of this volume and whose consistent co-operation has enabled me to make the 
pee vee as I wanted it, and to keep it up to the very latest accomplishments in 
obstetrics. 


JOSEPH B. DELER. 
Curcaco, Inurors. 
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Tus treatise is the outgrowth of a volume, by the author, entitled Notes on 
Obstetrics, and used for fourteen years as a text-book by the junior and senior 
classes at the Northwestern University Medical School. 

Throughout its pages the author has constantly held in view the needs of the 
general practitioner and the student. Adequate space has been allowed the purely 
scientific subjects, and their direct bearing on daily practice has always been clearly 
emphasized. 

Diagnosis has been made a particular feature, and the relations of obstetric 
conditions and accidents to general medicine, surgery, and the specialties have been 
fully brought out. Polemic discussion has been studiously avoided, at the risk, 
perhaps, of sometimes being too dogmatic. 

In the preparation of the volume the works of the world’s greatest authorities 
and the recent literature have been thoroughly studied, but the opinions expressed 
are mainly the result of the author’s own experience in hospital, dispensary, con- 
sultation, and private practice. Twenty-one years’ experience as a teacher of 
physicians, students, and nurses is reflected in these pages. 

Lengthy bibliographies have been avoided, but sufficient recent references are 
given to enable the investigator to find all the literature. 

For the student, owing to the crowded condition of the modern medical curric- 
ulum, brevity and system are essential, and the underlying principles of the art 
must be brought out. The practitioner needs a wealth of detail and of illustration 
to tell him what to do in a given case. To accomplish these purposes in a single 
volume two sizes of type have been used. Less important matter and details of 
treatment have been put in smaller type. For the same reasons lengthy descrip- 
tions of operations are omitted from the text, and put as full explanatory legends 
under the illustrations depicting the successive steps of the procedure. By study- 
ing the pictures serially, the reader will be better able to follow the operation than 
by referring to them from a distant text. 

The subject matter is divided into four parts: The Physiology of Pregnancy, 
Labor, and the Puerperium; The Conduct of Pregnancy, Labor, and the Puer- 
perium; The Pathology of Pregnancy, Labor, and the Puerperium; and Operative 
Obstetrics. Such an arrangement allows the easy division of the subject to fit the 
usual college curriculum, the Physiology and Conduct of Pregnancy, Labor, and 
the Puerperium being in the junior year, and the Pathology of Pregnancy, Labor, 
and the Puerperium, with Operative Obstetrics, in the senior year. 

With very few exceptions the illustrations are original, having been drawn 
under the supervision of the author from fresh specimens, operations on the living 
and on the manikin, and from original photographs taken by himself. To Bumm’s 
matchless work the author is indebted for many ideas, and for these, as well as for 
permission to copy some of his plates, the author is profoundly grateful. 

James Kelly Parker drew most of the pictures; Grace Amidon did all the mi- 
croscopic ones; and Hermann Becker, of Baltimore, those of the pelvic floor and 
the Porro operation. The tireless labor these artists put upon their work, which 
has extended over a period of eight years, is deeply appreciated. 

The material for the illustrations came mainly from the Chicago Lying-in 
Hospital. The microscopic and wet preparations were generously furnished by 
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Professor F. Robert Zeit, of the Northwestern University Medical School. Pro- 
fessor H. Gideon Wells, of the University of Chicago, also placed specimens at the 
disposal of the author, for all of which he expresses his thanks. 

To Dr. Heliodor Schiller the author is grateful for help in reading the proofs, 
and to the publishers, Messrs. W. B. Saunders Co., for most unusual generosity in 


the preparation of the volume 
JosppH B. Ds LEE. 
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INTRODUCTION 


OBSTETRICS is that part of the science and art of medicine relating to the func- 
tion of reproduction. The word obstetrics probably comes from the Latin ob and 
stare, “to stand before,” “to protect.” While, strictly, it should be applied to child- 
berth or parturition, usage justifies its application to all the phases of reproduction. 

Midwifery” and ‘“‘tocology”’ are Synonyms for obstetrics. The function of repro- 
duction is a closed cycle of events, interposed in the life of a woman, and comprises 
five periods—conception, pregnancy, labor, lactation, and involution. 

The union of the male element of propagation, the spermatozoid, with the 
corresponding female element, the ovum, in the genital tract of the woman, results 
in the formation of a cell which is capable of attaching itself to the uterine wall and 
developing into a fully matured individual resembling its parents. The fusion of 
these two procreative elements is called conception. The production of a ripe 
human ovum requires about ten lunar months—i. e., pregnancy lasts about two 
hundred and eighty days, and on the completion of this period the uterus expels 
its contents into the external world, the process being called labor, or parturition. 
The reproductive cycle is continued by the breasts taking up the further nourish- 
ment of the child,—lactation,—and is completed when the pelvic organs, concerned 
in the process, return to their former condition. This function is called involution. 
This cycle may be repeated more or less often during the period of reproductive 
activity of the woman, which extends from puberty to the menopause. One de- 
mands that it should not cause her death nor injure her health, and that the child 
be born alive, well, and capable of continued extra-uterine existence. 

Unfortunately, this standard is seldom attained. The process of reproduction 
is disturbed by many pathogenic influences in all the periods of the cycle, and many 
permanent structural changes are inaugurated. The study of all these processes, 
both normal and pathologic, is the science of obstetrics; the application of this 
scientific knowledge and that derived from intelligent experience at the bedside of 
the patient comprises the art. 

In the course of the study of obstetrics it will be seen that the function of gesta- 
tion affects every organ in the woman’s body, and, conversely, all conditions, med- 
ical or surgical, have a more or less direct influence on the process going on in the 
uterus. The child, too, has its own physiology and pathology, both medical and 
surgical. The obstetrician, therefore, must not alone be well versed in his particular 
science and art, but he must also be an internist, a psychologist, a surgeon, and a 
pediatrist. The borderlands of obstetrics, with medicine, surgery, and pediatrics, 
are narrow and intimate. In some universities the chairs of obstetrics and of 
gynecology are combined, it being held that the relations of the two branches of 
medicine are so interwoven that their separation is artificial and impractical. The 
obstetrician should not be a “midwife,” caring only for actual births—his duty 
is to treat all the diseases and accidents that have to do with the reproductive 
function. Thus he must as skilfully repair an old perineal laceration as a new one, 
or treat sterility, as well as the surgical complications of puerperal infection. He 
must be able to remove a ruptured uterus, extirpate ovarian cysts complicating 
labor, as well as perform cesarean section. see 

While obstetrics is the most difficult and arduous of medical practice, it at the 
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same time is the most satisfying. Nowhere can the physician accomplish so much, 
both in prevention of disease and accidents and in treatment and operation. The 
accoucheur very often has the positive conviction that without him either mother 
or child, or both, would have perished. With the erection of model maternity 
hospitals, the use of anesthetics, and the employment of sufficient assistants for the 
conduct of parturition the practice of obstetrics is being divested of most of its ob- 
jectionable features, and with the public there is a growing sentiment toward the 
employment of obstetric specialists. These circumstances all tend to make the 
field of obstetrics more inviting to the ambitious physician, and will conduce to 
more rapid advance in both its science and art. The broader conception of the 
scope of obstetrics referred to above will also work to the same happy result. 

Statistics show that there is need for this. It is generally conceded that the 
practice of obstetrics is on a low plane. Many reasons have been advanced to ac- 
count for it, but in my opinion the basic cause is the prevalence of the notion that 
childbirth is a normal function. 

Is labor in the woman of today a normal function? I say it should be, 
but is not. Imperfect as our statistics are, only four-fifths of the area of the 
United States being registered, and the returns from the registered portion being 
incomplete, we know that 16,000 women annually die in childbirth. We can form 
no conception of the late or postponed mortality from injury received during labor, 
and from diseases acquired during pregnancy and the puerperium, nor can any one 
tell how many women die from childbirth, but are buried under another diagnosis. 
I feel perfectly safe in stating that over 25,000 women die in the United States 
every year from the direct and indirect effects of pregnancy and labor. 

The immense amount of invalidism resulting from childbirth is absolutely un- 
measurable, but we know that annually hundreds of thousands of women flock to 
our hospitals for the repair of injuries and for relief from the effects of diseases con- 
tracted during labor. It is safe to say that 50 per cent. of women who have had 
children bear the marks of injury, and will, sooner or later, suffer from them. Lacer- 
ation of the pelvic floor, of the supports of the uterus, bladder, and vagina occur in 
every labor. This fact, easily proved clinically by any accoucheur, has been 
demonstrated by Schultze and the anatomist Tandler. The late consequences of 
laceration of the pelvic floor, such as dislocation of the pelvic organs, especially 
uterus and bladder, infections of the genital tract, congestive conditions of the 
uterus, tubes, and ovaries, cystitis, ureteritis, pyelitis, ete., prolapse of the rectum, 
—indeed, a host of diseases, some fatal, and all inimical to the enjoyment of life,— 
all these conditions and others that could be named in considerable number that 
follow even natural delivery stamp the function of reproduction in women as 
pathologic. The symptoms of pregnancy often resemble those of sickness,—the 
nausea and vomiting, the psychic changes, the varicosities. Serologists tell us 
the blood changes are similar to those found in the reactions of immunity to infec- 
tion or malignant growths. Between 3 and 5 per cent. of children die during 
delivery, and a great many are permanently crippled by the forces of labor. 

Can a function so perilous that, in spite of the best care, it kills thousands of 
women every year, that leaves at least a quarter of the women more or less invalided, 
and a majority with permanent anatomic changes of structure, that is always 
attended by severe pain and tearing of tissues, and that kills 3 to 5 per cent. of 
children—can such a function be called normal? Much depends on what should 
be defined as “normal” for the human. Among insects it is the rule for the female 
to die soon after reproduction. The male bee is killed by the act of copulation. 
The salmon invariably dies after spawning. In domestic animals, laceration of 
the perineum and other birth injuries, endogenous sepsis, etc., are frequently met. 
Since these functions are considered natural and normal, the question arises, Are 
not a certain toll of mothers and a certain amount of damage to maternal struc- 


INTRODUCTION XV 


tures natural to parturition, and therefore normal? I know of no one who would 
take such a position. All authors hold that the reproductive function should, 
normally, have no mortality, and it should not injure the woman nor the child. 

Mauriceau epigrammatically called pregnancy a disease of nine months’ dura- 
tion. Sir James Y. Simpson said that “parturition is always physiologic in its 
object, but not in some of the phenomena and peculiarities which attend upon it in 
civilized life.” Engelman, after comparing the labors of primitive and civilized 
peoples, says that a simple, natural labor is no longer possible, and, further, “the 
parturient suffers under the continuance of the old prejudice that labor is a physio- 
logical act.” Kehrer said that there was no sharp line between physiologic and 
pathologic pregnancy. Kroenig says that modern conditions are such that child 
bearing has largely ceased to be a physiologic process. J. O. Polak, in 1910, said 
that parturition is rapidly becoming a pathologic phenomenon. F.S8. Newell says 
that we must realize that “something has gone wrong with this normal physiologic 
process,”’ or that the present methods are not efficacious. E. P. Davis calls the 
statement that labor is a physiologic process a half truth. Schwarz, of St. Louis, 
says, ‘tradition and ignorance are alike combined in spreading the fable that child 
bearing is a physiologic process.’”’ Moran, of Washington (1915), asks for a 
“nation-wide propaganda to teach the laity that the long-cherished fallacy that 
pregnancy and labor are physiologic conditions should be abandoned.” Asa B, 
Davis, of New York (1923), believes 10 per cent. of pregnancies are pathologic 
and all of them potentially so. 

J. Whitridge Williams (1923) says that 50 per cent. of women present evi- 
dences of toxemia, which he classifies as pathologic. Sellheim in 1923, after com- 
paring primitive woman and the animals, called attention to the incomplete ad- 
justment of the modern, civilized woman to the demands of pregnancy, saying 
that she has reached her limit of power to meet the strain, and if she is not phys- 
ically perfect she fails. KEclampsia and other toxemias, therefore, are a failure 
of metabolism to adapt the organism to the new situation. He emphasizes the 
diastasis recti abdominis, the striew, pelvic floor injuries with prolapse, and comes 
“to the saddening conclusion, that through culture, 7. e., in so far as it indicates 
estrangement from nature, pregnancy, labor, lactation, indeed, the whole function 
of reproduction, have become a load for woman which border on the pathologic or 
excessive, in part already must be appraised as a disease or as a pathogenic factor.” 

As was said before, 25,000 women die annually in the United States during 
childbirth; 6000 die from infection, 5000 from eclampsia, 4000 from hemorrhage. 
Of the immense number of wounded we can form no estimate. That a large part 
of all this misery is preventable is the universal opinion of those who have studied 
the situation. Why is it not prevented? Because the standards of obstetric 
instruction and particularly of obstetric practice are very low. Neither the schools, 
nor the hospitals, nor the profession itself, nor the public, hold the obstetrician 
and his art in very high esteem. As a result the care of the child-bearing woman 
is left to the young, the inexperienced, the incompetent, or, indeed, even a non- 
medical person, the midwife. 

It must be evident to anyone who will give the matter unbiased thought that, 
if we can invest obstetrics with the dignity it deserves, such regard will immediately 
place the practice on an elevated plane and more physicians will select this specialty 
for their life work; that the law-makers will hold the child-bearing woman with 
more respect and will protect her with proper legislation and will insist on suffi- 
cient obstetric instruction in the schocls; prenatal care will come into its own, 
and that anachronism, the midwife, will spontaneously disappear. Finally, the 
public will properly evaluate the obstetrician’s service and adequately remunerate 
him for his arduous labors. All these will inevitably reduce the deplorably high 
mortality and morbidity of childbirth. 
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But the present notorious disappreciation and disesteem of obstetrics will not 
be eliminated from the popular or from the professional mind until the patho- 
logic dignity of the child-bearing function is recognized. No one need fear that 
the doctrine of the pathogenicity of parturition will invite undue interference 
with the natural powers. The contrary is to be expected. In medicine and surgery 
accurate knowledge of the nature of disease has often reduced the number of opera- 
tions, and always has clarified and hardened the indications for interference. 
The best surgeons are the best pathologists. So in obstetrics, those men who 
know the dangers and possibilities besetting the child-bearing function will make 
the best accoucheurs, infinitely better than those who blindly call the function 
normal and lull themselves and their patients into a feeling of fancied security. 

A text-book is not the place for an extended discussion of a subject of this 
kind, but the author must reiterate his conviction that not the majority, but the 
minority, of labor cases is normal, and that not until the pathologic dignity of 
obstetrics is fully recognized may we hope for any considerable reduction of the 
mortality and morbidity of childbirth. 
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PART I 


THE PHYSIOLOGY OF PREGNANCY, LABOR, AND 
THE PUERPERIUM 


SECTION I 
PHYSIOLOGY OF PREGNANCY 


CHAPTER I 
PUBERTY, OVULATION, AND MENSTRUATION 


Puberty.—At birth a girl and a boy baby are much alike. A close study will 
show small differences; the boy weighs, on the average, one-fourth of a pound more, 
the head is a little harder and larger, absolutely and also relatively to the body; 
a difference in the pelvis is also discernible: the female pelvis is larger and shallower 
than the male, and this is also true of the lower animals. More boys are born 
than girls—105 to 100, a proportion that prevails the world over, and for all the 
years, but since more boys die during labor—1 in 16—and during the first years of 
life, this proportion is reversed, so that later the females preponderate. 

During the first years the characteristics of the sexes gradually become more 
marked, and as soon as the child walks the differentiation becomes apparent. The 
girl develops mentally and physically earlier than the boy, and one can sooner 
discover in her those traits of the female that distinguish it in later life. Sexually, 
the differences are less marked until the age of eight to ten years, when in the girl 
a change begins. In the boy it is noticed a few years later. The transformation 
becomes more apparent at the age of about fourteen years. It is called puberty, 
or in girls, menarche (from Greek 7%» dpz7), and may be defined as that period 
in the life of the individual when it becomes capable of reproduction. The changes 
are more rapid and marked in the female—indeed, her sexual life is more intense 
and plays a greater réle in her existence. Madame de Staél said: “L’amour 
n’est qu’une épisode de la vie de ’homme; c’est l’histoire tout entiére de la femme.” 

The girl passing into womanhood changes physically and psychically. The 
pelvis enlarges, the limbs round out with fat, and the angularity of the body is 
replaced by graceful curves. The general carriage of the body is more womanly 
and dignified. The breasts enlarge, become more prominent, fuller, and firmer, 
the result of growth of the gland tissue and the addition of fat; the nipple becomes 
more prominent; the primary areola develops. Only very rarely may a droplet of 
secretion be squeezed from the nipple. The skin shows marked changes: its 
activity is increased, that of the sebaceous glands particularly, so that not infre- 
quently comedones and acne result; in brunets the pigmentation deepens; the hair 
takes on more luxuriant growth, and it also develops on the mons pubis and axille; 
strise—fine lines—sometimes appear on the thighs, and especially on the breasts. 
These striz are due to stretching of the skin, the connective-tissue fibers arranging 
themselves in parallel lines, some of them tearing. They at first appear as purplish 
lines, but after several years turn a silvery white. The external genitalia grow 
larger, darker, more vascular, have more secretion, and emit a faint characteristic 
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odor. The thyroid enlarges, the larynx changes, especially in the male. In the 
female the voice also is altered, becoming fuller, lower in scale, and more melodious. 
In brunets the tendency is toward a contralto; in blondes, toward a soprano, range. 

The mind undergoes alteration in its three parts—the will, the intellect, and 
the emotions. The will, especially during the change, becomes uncertain, and the 
girl loses to a good extent her control over it. Hysteric manifestations are quite 
common. The intellect broadens; new perceptions give a grander conception of 
life. The girl feels that a great transformation is taking place in her being, and 
the pride of womanhood and of anticipated wife- and motherhood swells in her. 
The emotions during the period of change also become unstable: the girl laughs 
and cries often without reason, is happy, gay, or sad and melancholy without 
cause. One must watch these manifestations—they may exceed the normal. The 
inclination toward the male increases, while at the same time a sense of modesty 
appears. Libido, unless artificially stimulated, usually does not fully develop until 
after marriage. 

This transformation is the outward expression of the changes occurring in 
the internal organs of generation and in the ductless glands. The uterus is 
developing rapidly. The vagina lengthens and becomes rugous, the tubes grow 
longer, the ovaries take on a special activity, ova develop, the Graafian follicles 
enlarge—in short, ovulation begins. With ovulation comes the ability to repro- 
duce, but the girl at puberty is unfit to bring forth children. Cases are on record 
where girls of ten and even of nine years bore children, the one reported by Bodd 
weighing 3500 gm. (Literature, Dittrick). Plato set twenty years as the best age 
for the first child, and Wernich, from a study of the development of the children 
of young women, decided on the age of twenty-three as the best. At this time also 
the pelvis has achieved its full development; the bones are still somewhat elastic, 
the joints supple; the coccyx, particularly, can be pressed back, and the pelvic 
genital tract is soft and distensible. Hypertrophy of the thyroid and pituitary 
glands is constant during this period, and it is certain that the hypophysis has 
much to do with the changes above mentioned. Overfunctioning of the anterior 
lobe is associated with overactivity of the ovaries. 

The most important sign of the advent of puberty is the appearance of the 
menses, or menstruation. This is a flow of blood of several days’ duration, recur- 
ring every four weeks, attended by local symptoms referable to the genitalia and 
general symptoms. This phenomenon, again, is dependent upon or related to 
the changes going on in the ovaries, called ovulation. Therefore, puberty is 
marked by the inauguration of two new functions,—ovulation and menstruation,— 
each of which will now be considered. 


OVULATION 


Ovulation is that process by which an ovum ripens and is extruded from the 
ovary—that is, it is the maturation of the ovum or egg and expulsion of same 
from the ovary. 


The ovary is a densely fibrous little organ, situated in the pelvis on the posterior surface of 
the broad ligament, in a shallow pouch—the “fossa ovarica.”’ It is 39 mm. long, 19 mm. wide 
and 8 to 13 mm. thick, and weighs about 5 gm. The right is usually larger than the left, and is 
more liable to disease, because of the proximity of the appendix. 

The organ is shaped like a large almond, being attached to the broad ligament by two layers 
of the peritoneum, between which the vessels and nerves enter its substance. The outer end is 
attached by one of the fimbrize of the Fallopian tube to the tube. The ovary was first mentioned 
by Herophilus (Alexandria, 300 B. c.), and received its name from Steno, in the seventeenth cen- 
tury A.D. ( Fasbender). The ovaries of different women vary much in size without apparently 
any relation to fertility. At birth the ovary is relatively quite large. Its growth up to maturity 
is caused by the formation of connective tissue, vessels, and the enlargement of existing primordial 
follicles. Corpora albicantia were found in the ovaries of new-born and very young children 
by Runge. Many ova are destroyed before puberty by the constriction of the fibrous tissue 
After the menopause the ovary shrinks, and in old women may be as small as a navy bean Ac- 
cessory ovaries have been found on the broad ligaments, and are probably the result of fault 
development, not of fetal inflammation. A third ovary and corresponding tube have been foutia: 
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which is interesting from several clinical and medicolegal oints of view. The i 

a layer of low columnar, lusterless epithelium, called Phe oon al epithelium BGR ee a 
tough tunica albuginea. Beneath this are small unripe ova, while deeper down are larger ova 
in the process of ripening. These ova are surrounded by stroma, made up of white and elastic 
fibers and unstriped muscular fibers, all three most abundant at the hilum. The blood-supply is 
ee Snaps ane nerves o networks around the follicles. 

1€ Tormation OF Ova begins early in fetal life. On the posterior wall of the abdomen of 

embryo, to the inside of the Wolffian bodies, two light ical of celom-peritoneal eels 
appear. They are supported by connective tissue, and are the primary structures of the future 


Bec ee Say 
7: . 4 . 
JTLT 
Fic. 1.—NorMaL Ovary aNp TUBE. 


F.t., Fimbria; A, ampulla; M, mesosalpinx; H#, parovarinum; F.o., fimbria ovarica; A.v., hydatid of Morgagni; 
Plr.u., plica recto-uterina; J, isthmus tube. 


ovary or testicle. In the somewhat proliferated peritoneal epithelium (germinal epithelium of 
Waldeyer) are seen many cells of greater size than the others, spheric in shape, and with a pale 
vesicular nucleus, the primordial eggs, or ova (Fig. 3). These may develop into primordial 
seminal cells if the fetus is a male. The germinal epithelium proliferates actively, as do also the 
primordial ova, and is usually said to dip down into the stroma of the ovary, carrying with it the 
ova. These groups of cells are called “egg balls,” or the Pfliiger ‘‘ovarian tubes.” The connective 
tissue surrounding these columns of epithelial cells grows in such a manner that masses of germinal 
epithelium containing one or two primordial ova are split off, until finally the ovary is formed 
eompletely of such “‘ primordial follicles” and connective-tissue stroma (Fig. 2). According to the 
recent work of Felix, Pfliiger’s tubes do not exist in the human ovary, but the follicles arise from a 
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cellular mass just beneath the germinal epithelium. The primordial follicles develop into the 
larger structures, which de Graaf discovered in 1672 and have been named after him. The ova are 
nearly all completed during fetal life; perhaps some are formed during the first few years of life. 
The ovary of the new-born infant contains ovocytes of a number variously estimated at from 36,000 
to 200,000. These are closely arranged in the periphery of the ovary, while toward the hilum are a 
few follicles in further advancement. The main function of the ovary is to mature and discharge 
the ova lying in the Graafian follicles. Other functions are ascribed to the ovary, but their dis- 
cussion will be made later. , ‘ 

When a follicle begins to ripen,—and one lying near the hilum usually undergoes this change, 
—it sinks toward the center of the ovary. The follicle epithelium undergoes ez rapid proliferation, 
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a fluid appears in the center of the mass of cells, which are thus pressed against the wall of the 
follicle (Figs. 6 to 8). This layer of cells is called the stratum granulosum; the liquid, the liquor 
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erie The liquor folliculi is a clear, viscid, alkaline, albuminoid fluid, containing oil-globules 
and a few granules. At one part of the periphery of the follicle a small clump of cells of the 
stratum granulosum is seen, called the cumulus odphorus or discus proligerus, and in this von 
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Baer, in 1827, found the human ovum (Fi 
| 1827 uma g.5). The stratum granulosum rests on a layer of |: 
eee tassue, the tunica interna, and this in turn on a layer of closely felted Fete. 
ieilebaee ee a of the latter being derived from the stroma of the ovary, and called the 
olliculi (Fig. 6). The blood-supply of the ovary is increased, and there is a local congestion 
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around the growing follicle. The cells of the follicle proliferate rapidly, the liquor folliculi in- 
creases, and the follicle nears the surface of the ovary. At the spot nearest the surface the theca 
folliculi atrophies, or its fibers separate, an area of necrosis appears, and the follicle bursts at this 
point (the stigma), the ovum, surrounded by cells from the cumulus odphorus, escaping. Occa- 
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sionally the follicle does not burst, the ovum dies, and the follicle undergoes involution. This is 
_not called ovulation. Coincident with the normal transformation in the follicle, changes des- 
tined to prepare it for the reception of the male element are going on in the ovum embedded in 
the cumulus odphorus. The ovum is a typical cell, and consists of a cell wall, cytoplasm, deuto- 
plasm, or yolk, which appear later in the development, and a nucleus, or germinal vesicle, with 
a nucleolus or germinal spot. During the later period of the ripening the nucleus nears the 
surface and undergoes karyokinesis. After the resolution of the chromatin into distinct chro- 
mosomes two successive cell divisions occur by which two small globules, or polar cells, are 
extruded and come to lie beneath the zona pellucida (Fig. 9). Through these divisions the 
chromosomes are reduced to one-half the original number. The polar globules were discovered 
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by Robin, a French histologist, in 1821-1825. 
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is surrounded by 100 or more epithelial cells derived from the stratum granulosum, 
arranged radially around the ovum, and called the corona radiata; inside this is 
the odlemma or zona pellucida, a thick membrane with radial fibrillations, not 
constant in all animals, and formed by the follicle cells; next comes a space, which 
also is not constant, the perivitelline space (Nagel), and may be only an optical 
effect, or it may occur after the extrusion of the polar globules; within the ovum 
itself is a broad peripheral zone of clear cytoplasm and a large central zone of 
dark, coarsely granular deutoplasm; buried in the latter is the female pronucleus— 
which was the germinal vesicle. 

The expulsion of the ovum takes place when the Graafian follicle bursts, the 
former having already been loosened from its bed in the cumulus odphorus by 
vacuolization of the cells of the stratum granulosum. The ovum finds its way 
to the tube, there to await fertilization by the male element. 

The Formation of the Corpus Luteum.—After the escape of the ovum and 
part of the liquor folliculi out of the Graafian follicle the walls of the latter collapse, 
and any space remaining fills with blood from ruptured vessels of the tunica propria. 
It is probable that a little blood flows also into the peritoneal cavity. Rarely, 
enough may be lost to be of clinical importance—even fatal. Many authors believe 
that the stratum granulosum disappears, and the cavity is invaded by connective- 
tissue cells from the theca, containing a yellow, refracting pigment—lutein or, 
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according to Escher, carotin, a substance identical with the coloring matter of 
carrots. Bischoff believed the lutein cells are modified epithelial cells from the 
stratum granulosum, and the latest work proves he was correct (Novak). There 
is a very active production of luetin cells, which come to live in festoons around the 
central blood-clot. The small collapsed follicle grows in the first two weeks to the 
size of a bean, and shows the irregular yellow outline of lutein cells around the red 
blood-clot. Fibrous tissue grows into the lutein mass and the blood-clot from the 
periphery, giving the structure its irregular outline, and at the end of three weeks 
the corpus luteum, as it is called, is the size of a kidney-bean. Now retrogression 
occurs, the connective tissue replacing the lutein cells, whereby the yellow color is 
changed to silvery white, the corpus albicans (Fig. 13); after several weeks more 
the corpus luteum is represented only by a small retracted sear. 

If pregnancy supervenes on this ovulation, the great vascularity of the parts, or 
some other factor whose nature cannot be surmised, causes an excessive growth of 
the corpus luteum. The histologic changes are the same as described, but they are 
greater and prolonged (Figs. 11 and 14). The full growth is attained at the thirteenth 
week, when the yellow body may take one-third the extent of the ovary, being the 
size of a large hazelnut, sometimes palpable on bimanual examination. It continues 
of this size until toward the end of pregnancy, when regressive changes begin which 
are completed several months after delivery. The large corpus luteum of pregnancy 
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is sometimes called a true corpus luteum. The small corpus luteum of pemerie: 
ation is sometimes called a false corpus luteum. The French call these t eae 
thelial gland. Below suggests the term “glandula lutea. It is usually possible to 
distinguish one from the other, but, as Hirst has shown, in the ovaries of two virgins 
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Fie. 10.—Tam Mature Ovum. 


in which the corpus luteum of menstruation was almost exact] 
luteum of pregnancy, one cann 


tinguishable. Some ripe Graafian follicles d 
corpus luteum formation occurs also in the 
in the corpus luteum, but it enlarges into 


y like a corpus 
ot always be certain. In cows they are not dis- 


0 not rupture, and a process of pseudo- 
m. Sometimes regression does not occur 
a cyst requiring operative removal. 
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The Functions of the Corpus Luteum.— It is more than probable that the gland- 
ula lutea has a vital relation to the function of gestation. G. Born and L. Frinkel 
sought to prove that it has an internal secretion, which circulating in the blood, 
stimulates and regulates the changes both of menstruation and gestation. After 
castration the islands of Langerhans and the hypophysis cerebri hypertrophy, 


Fic. 11.—Corrpus Luteum Vrerum. 


showing an intimate interrelation between these endocrinal glands. Leo Loeb 
maintains that the corpus luteum prepares an internal secretion, or hormone, 
which sensitizes the uterine mucosa so that it reacts to the stimulation of the ovum 
(or, indeed, any foreign body), with the production of exuberant decidua or maternal 
placenta. Loeb also believes that the same hormone inhibits ovulation during 


Fig. 12.—Ovary witH Corpus LUTEUM IN SITU. 
A, Laid open; B, from outside. 


pregnancy, though clinical experience shows that this is not invariable. Nissen in 
1923, as the result of his experiments on parabiotic rats, holds that the influence 
is trophic and transmitted via the nerves. It seems that the nidation and stability 
of the pregnancy are dependent on the corpus luteum, because removal of the 
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same in the early months usually causes abortion. Later, pregnancy is less likely 
to be interrupted—a point of practical importance. The breast changes in preg- 
nancy are also due to this hormone in the blood. 

_ The ovary has other functions. The mighty changes in the whole system of 
the female occurring at puberty are ascribable to influences emanating from the 


Fic. 13.—Corpus ALBICANS. SEVEN WEEKS. 


ovary. It is now generally believed that these changes are due to an internal 
secretion of the ovary prepared by the cells, easily demonstrated in lower animals, 
called the interstitial gland, which, experiments show, causes the sexual characters. 


Fig. 14.—Corrus Lurpum Verum. InpivipuAL CELLS. 


Halban transplanted ovaries to distant parts of the body and proved the chemical 
theory of ovarian influence. Frank has found a substance in the follicular fluid 
of the ovary which he calls the female sex hormone. He can demonstrate it in 
the blood of menstruating women; it increases until the flow begins when it ap- 
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pears in the discharge. It also occurs in the blood of gravid women as early as 
the sixth week, and may be used in the diagnosis of pregnancy. The ovary is sub- 
ject to the hormones elaborated by other glands of the endocrinal system, e. g 

the hypophysis cerebri, the adrenals, the thyroid, the mamma, the pareren 
Gnsulin), and, in turn, influences them. It also has a bearing oe the formation 
of bone, e. g., osteomalacia. The most important function ascribed to the ovary 
next to ovulation, is the induction of menstruation. (Literature: Chirié, F rank.) 


MENSTRUATION 


Menstruation, also called the menses, the “periods,” “catamenia,” “monthly 

: = 2)? 66 =, ia 5 : 
sickness,” “‘the monthlies,” “cleansing,” “the flowers,” may be defined as a periodic 
flow of blood from the genitals, recurring every four weeks, accompanied by general 
symptoms of malaise, nervous manifestations, etc., and local symptoms of pelvie 
congestion. This phenomenon oceurs during the normal reproductive period of 


es 
ae 


Fic. 15.—Cross-secTion or UTERUS UNDER Low Power, Near Mensrrvuat Prriop. 


women, the menacme (Kisch), which begins with puberty, and continues up to 
about forty-five years. At this age, among other changes, the periods cease and 
the menopause, the climacteric, or the ‘‘change of life,” takes place. 

The menstrual flow begins as a whitish discharge, but soon becomes bloody, 
and contains red and white blood-corpuscles, degenerated, ciliated, and columnar 
epithelium, vaginal and uterine secretions, and many microdrganisms, some of them 


pathogenic. 


The Anatomy.—When the uterus is quiescent, that is, between two periods, the mucous 
membrane is thin (1 to 2 mm.), pale, and smooth, the glands are small, the secretion scant, the 
arteries and veins not prominent, but on the injected specimen they are seen to be numerous. 
Especially thick is the capillary network just under the epithelium and around the glands. ‘The 
cylindric ciliated epithelium is continued into the glands. It is higher in the gland lumina. The 
connective tissue around the glands contains many large round-cells with large nuclei (Figs. 17 
and 18). About ten days before the appearance of the menses the uterus becomes congested, 
enlarges, grows softer, the endometrium thickens to 5 or even 7 mm., the connective tissue is 
infiltrated with serum, the capillaries are filled to bursting, the epithelial cells enlarge, and the 
large round-cells in the connective tissue are found to be proliferating rapidly, taking on the appear- 
ance of decidua cells. The glands increase in length, change form, become complex, and are filled 
with secretion. Viewing the surface with a lens, one sees many furrows with intense superficial 
hyperemia; it is shiny, but of a velvety appearance. The mouths of the glands are open, like minute 
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Resting mucosa (Zeit). Beginning menstruation (Zeit). 
Same as Fig. 18 


Resting mucosa. 
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enlarged in Fig. 18. 


menstruation. 


Fig. 16.—TRacinas or Dirrerent ENpomerriA PRoJucrep oN FReNcH ONION SKIN. 
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funnels. This is the decidua menstrualis. The change is strictly limited to the mucosa of the 
corpus; the cervical mucous membrane does not take part. Until the researches of Hitschmann 
and Adler were published this normal state of the mucosa, a part of the physiologic menstrual 
cycle, was often called glandular endometritis. 

__At the height of the congestion the surface vessels are most strongly distended by blood, 
which often ruptures the thin capillaries and undermines the epithelium and superficial layers 
of the decidua menstrualis (Fig. 19). Small hematomata may form under the epithelium; these 
burst, and the blood appears externally. Some blood simply exudes through the capillary walls, 
and many leukocytes pass through by diapedesis. Menstruation is now at its height. 

Sir John Williams believed that the whole mucosa down to the muscularis was exfoliated; 
Kundrat and Engelman, the superficial layers, the compacta; Leopold, only the most superficial 
epithelium, or just a few cells here and there; Lindner, 1921, showed that in most cases the 
compacta was lost, confirming Kundrat and Engelman’s theory (Bohnen, 1927, Lit., Novak). 
These cells are dissolved by a 
tryptic ferment in the uterine 
secretion. In pathologic cases 
the deeper layers may exfoliate, 
and these women often have 
dysmenorrhea and are sterile. 

After a few days regression 
begins, the interglandular cells in 
the area of greatest congestion 
undergo a fatty degeneration, as 
do also a few of the epithelial 
cells. The remaining portions 
are gradually regenerated. The 
congestion subsides, the surface 
becomes anemic, the exuded 
serum and the small hematomata 
are absorbed, the endometrium 
becomes thinner, the cavity of 
the uterus gradually reduces in 
size, and the organ comes to rest, 
the process requiring about eight 
days. This period of rest lasts 
only a few days, because the pre- 
paration for the next menstrua- 
tion begins again. The changes 
deseribed are called the men- 
strual cycle, and this cycle is re- 
peated every four weeks during 
the menacme, unless interrupted 
by pregnancy, lactation, or some 
pathologic condition. These four 
stages of the cycle—quiescence, 
premenstrual swelling or pre- 
paration, menstruation or period 
of flow, and regeneration—were 
accurately described by Engel- 
man in 1875 and Hitschmann 
and Adler in 1908, and their re- 
lation to ovulation were studied Fic. 17.—Utertne Mucosa Five Days Buororn Menstruation 
by Schroeder et al. Gasets ea), 


The cause of the phenomenon of menstruation is still unknown. The most 
generally accepted theory is that an influence of some sort emanates from the ovary 
during ovulation, and, reaching the uterus, causes a severe congestion and the 
changes above described (Bischoff, 1844). Pfliiger’s theory of a nervous influ- 
ence on the endometrium, emanating from the ovary distended by the corpus 
luteum, has been abandoned. There are many arguments for the theory that 
ovulation causes menstruation—(1) In some animals copulation during heat 
causes conception, therefore ovulation must occur. Heat in animals (cestrus) 
is analogous to menstruation. (2) At operations and at postmortems on women 
dying during the menstrual period, fresh corpora lutea or fully developed follicles 
are almost always found. Bimanual examination in favorable cases will often 
show an enlargement of the ovary, and one may feel the Graafian. follicle burst 
under the pressure of the fingers. In an ovarian hernia the periodic swelling 
of the ovary has been observed. (3) Hyrtl describes the case of a girl who died 
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after eight periods, where he found four corpora albicantia in each ovary. oe 
Removal of the ovaries causes cessation of the menses, and in cases of congenita 
absence of the ovaries there are no menses. (5) There must be some depend- 
ence of the uterus on the ovary, because when the ovary 1s extirpated early in 
life, the uterus does not develop nor does the pelvis. (See Menopause.) 
That the direct connnection between the two functions 1s not A a _ 
hese facts: (1) Ovulation may occur at any time, as 1s proved by lapa- 
aeekntger sa ea a6) lt may occur before the birth of the child, during 
childhood, and after menstruation ceases. Pregnancies have occurred before 
puberty (see p. 2)—the child may have “fruit before flowers” (De la Motte). 
Conception has occurred during the prolonged absence of the menses, during 
the amenorrhea of lactation, and also after the menopause. (3) In some animals 
ovulation occurs long before heat. (4) Copulation has an influence on ovulation, as 1s 
proved by the fact that 
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ent on coitus, as virgins per- 
form the function regularly. 
\ : Experiments on animals 
have been made by Frankel, 
Bouin, Ancel, Loeb, and 
others to determine this re- 
“* lation. All that can reason- 
ably be deduced from a 
study of the facts is that 
there is a strong connection 
between the functions of the 
ovary and of the uterus; 
that the impulses leave the 
ovary and affect the uterus; 
that the phenomenon of 
menstruation is probably 
the result of the stimulation 
of ovulation, and that, while 
ovulation may occur at any time, the monthly ovulation is the usual one, and 
affects the uterus, therefore, monthly also. Meyer, Ruge, Schroeder, and Frankel 
have about proved that ovulation usually occurs fourteen to sixteen days after the 
beginning of menstruation, that the corpus luteum then begins to grow; the latter 
is at its height ten days later, the changes in the endometrium synchronizing with 
the changes in the corpus luteum. The changes in the uterus are designed to fit 
it for the reception of the fertilized ovum. Aveling called it “nest building.” If 
conception occurs, the corpus luteum goes on growing (because of the increased 
vascularity perhaps, or because of the elaboration of a placental hormone) and 
continues throughout pregnancy, during which time it usually retards further 
ovulation and protects the security of the ovum. If implantation of the egg does 
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Fic. 18.—Utrrins Mucosa Onr Day BrrorE MENSTRUATION 
(PRO@STRUM). 
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not occur, the stimulus of pregnancy does not come to the corpus luteum, it de- 
generates, its secretion does not reach the uterus, which, therefore, shows regressive 
changes and later quiescence. The woman menstruates because she does not 
conceive (Power). The nest is not needed. It is notable that Leopold and Ravano 
found that ovulation and menstruation were interdependent in 36 out of 95 cases. 

It is not necessary that the Graafian follicle rupture to produce menstruation. 
The development and regression alone suffice. The influence of the ovary is trans- 
mitted to the uterus not via the nervous system, although Mandl has demon- 
strated nerves in the stratum granulosum, but through the blood, the process 
being similar to other in- 
ternal secretory activities. 
Halban transplanted ova- 
ries to distant parts of the 
body of monkeys, and a sort 
of pseudo-menstruation con- 
tinued. Then he removed 
the ovaries and the men- 
ses disappeared. Knauer 
transplanted the ovaries 
to another part of the ab- 
domen in animals, and saw 
even pregnancy follow. F. 
H. Martin, of Chicago, and 
Tuffier have successfully 
transplanted human ova- 
ries. Heterogeneous grafts 
are almost always absorbed 
within four months. Tuffier 
also caused menstruation 
in the amenorrheic by in- 
jecting the blood of a nor- 
mally menstruating woman. 
(See Bainbridge.) A small 
piece of ovary will main- 
tain the function of an endo- 
metrial transplant (Samp- 
son). Fic, 19,—Enpvomerrium Durine Heraur or MrensrRvuaTion (Zeit). 
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The object of menstruation has also given rise to much theorizing. The oldest notion re- 
garding the menstrual discharge is that it is the result of a general plethora. The woman is en- 
dowed with greater blood-making powers, as she must nourish the fetus also. If she remains 
sterile, there is no need for this extra blood, and it is thus gotten rid of. While by no means accept- 
ing this theory, it is interesting to note that in poorly nourished girls, or those of a tuberculous 
type, nature withholds the menses for no other reason, obviously, than to save the organism this 
useless waste of blood. Another theory, little less old, is that of a purification. Even yet by 
some races women, while menstruating, are regarded as unclean. The substances which were 
passed in the monthly discharges were supposed to be poisonous. Macht has shown that the 
sweat of menstruating women will kill flowers held in the hand. Recently a southern writer said 
that cases of retention of the menses could result in headache, neuralgia, and rheumatic pains, 
even epilepsy. In Germany the term “monatliche Reinigung, monthly cleansing,” is still used. 
Schmoulker and Kieffer declared that the menstrual blood is an excretion relieving thus a toxemia. 
Charrin proved that the woman’s blood is more toxic before and during menstruation. Turenne 
explained the toxemia of pregnancy as a menorrhemia, and administered ovarian extract as a 
remedy, but has no followers. Aschner, 1922, reaffirmed the excretory theory. 


Tubal Menstruation—There are reasons for believing that the Fallopian tubes 
also take some part in menstruation—first, because tubes fastened in the abdominal 
wall often have periodic bloody discharges; second, cases of hematosalpinx point 
to this action; and third, a decidua menstrualis has been found in the tube (Arendt). 
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One might argue against this supposition that the blood regurgitated from the 
uterus; that in all these cases the tube was diseased, which holds true for the 
first two cases, at all events. The mucous membrane of the tubes may undergo 
changes similar to those of the endometrium without the escape of blood, as one 
also observes a marked congestion of the cervix, vagina, and vulva, with increased 
secretion of the glands, during menstruation. 


THE CLINICAL ASPECTS OF MENSTRUATION 


Time of Appearance.—In about 2 per cent. of new-born girls there appears a 
bloody, mucoid discharge from the vagina, which lasts one to four days. ‘This is 
called pseudo-menses, usually indicates nothing pathologic, and requires no treat- 
ment unless prolonged and profuse. Bayer ascribed it to the ovarian influence of the 
mother transmitted as an internal secretion to the fetus by way of the piacenta. It 
may be due to ovulation going on at the time of birth in the mother, or even in the 
child. Almost always this pseudo-menses does not recur, but precocious men- 
struation is on record. Plumb reports the case of a nine-pound girl with genitals 
like a fifteen-year-old, whose periods began six weeks after birth, and continued every 
six weeks thereafter. Cases of the menses beginning in the third and fifth month, 
with development of the genitalia and with hair on the pubis before the sixth year, 
are on record. This precocity is sometimes inherited. Often, however, it is the 
evidence of disease. The author saw very profuse pseudo-menses in two infants 
that died of cerebral hemorrhage. Several cases of precocious menstruation had 
hydrocephalus, sarcoma of the ovary, tuberculosis, or other disease. 

The time of the advent of puberty and, with it, the menses, varies according 
to climate, environment, race, heredity, condition of life, and type of person. 
Warm climate seems to bring on early menstruation: the Hindus having the menses 
at twelve years, and English women living in India are affected likewise. In 
Greenland puberty begins from the seventeenth to the twenty-third year, and some 
of the Eskimos menstruate only in summer. 

Races show marked variations. The Aryans and Slavs menstruate late, the 
Jews and most Orientals early. Brunets and red-haired girls menstruate early; 
blonds, late (Kisch). Environment exerts a strong influence. The highly strung 
city-bred girl has early periods, the country girl, later; the poor overworked factory 
girl, later; the girl reared in luxury, who dances, sees plays, reads novels, early. 
Chlorotic and tuberculous girls, by a wise conservatism of nature, do not menstru- 
ate or do so toward the twentieth year. Indeed, the late or scant appearance of 
the flow should call for a careful examination of the patient. 

ff the mother menstruated early, the daughter may also. The same is true 
of the cessation of the periods. 

Symptoms.—At the onset of the menses the woman usually has symptoms 
referable to the genitalia and general symptoms, which are called menstrual molim- 
ina. Headache, throbbing in character, malaise, and a feeling of lassitude, 
neuralgias, especially of the face, chilliness, flashes of heat, all these occur and show 
the powerful effect of ovulation on the entire body. Sexual desire is usually exag- 
gerated; there is increased sensibility, both of the skin and of the mind, and in 
those predisposed, hysteric outbreaks are common. The emunctories are more 
active, and the patient more likely to take cold at this time. The skin often emits 
a slight odor; attacks of urticaria, acne, and eczema have been noticed. The 
eyes often have dark circles; occasionally the lids darken as well; hordeolum, 
slight asthenopia, muscular and neural, have been often observed (Berger). 

The bowels are disturbed, diarrhea and tympany occasionally occurring, and 
the appetite may be capricious. Senator and Chvostek believe they determined 
a slight enlargement of the liver. Mild attacks of tonsillitis are not uncommon. 
There is pain in the back, in the groins (ovaries), sometimes exaggerated to path- 
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ologic dysmenorrhea, irritation of the bladder, and slight polyuria. The tempera- 
ture is raised a degree, the pulse is faster and harder, the blood-pressure being 
raised 20 mm. until the bloody flow begins. Then it drops until the flow ceases, 
when a slow rise is observed. The erythrocytes increase before, and diminish 
during the flow. The amount of urea excreted is decreased, the CO, increased. 
In sick women, up to the start of the flow, there is an increase of the basal 
metabolic rate, little or none in the healthy (Lanz). 

The external genitalia are somewhat engorged, darker, succulent; the dis- 
charges from the vulva, vagina, and cervix are augmented; the acid reaction 
reversed to alkaline and the flora changed—sometimes pathologically; indeed, the 
endometrium secretes freely only just before and during menstruation (Hitsch- 
mann). The cervix and vagina are more open; the uterus is larger and softer, 
the whole pelvis suffers from an acute vascular engorgement. The ovary contain- 
ing the corpus luteum can often be felt, the blood spilled in the bursting of the 
Graafian follicle, sometimes several drams (in pathologic cases up to 2 liters) may 
produce peritoneal symptoms (Cornell). The acme of the changes is reached on 
the first day, after which regression occurs. The breasts also enlarge, become 
tender, and not seldom a few drops of colostrum may be squeezed from the nipple. 
The nipples are more erectile and darker, the findings thus resembling those of 
early pregnancy. The thyroid enlarges at puberty, and this may be permanent; 
it also swells during the period, but this engorgement rapidly subsides. A relation 
between the ovary and the thyroid gland is apparent in more than one condition. 

The character of the flow varies in different women. It also changes from day 
to day. At first it is mucoserous, then bloody, then almost pure blood, which does 
not coagulate, a property it acquires from the secretions of the endometrium. The 
color is dark maroon, but in chlorotic girls it may be watery or even colorless. It 
is alkaline in reaction, slightly irritating, and has an odor like marigold. This 
depends on the constitution of the woman and the bacteria in the discharge. 
Some women have fetid menses. The menstrual blood is infectious for puerpere. 
Clots normally are not present. The amount varies from four to six ounces, but 
this, as well as the duration of the flow, is not constant in the same woman nor the 
same in all women. Lahille holds that more than 80 grams is pathologie. 

The duration of the flow varies within wide limits, but it usually lasts three to 
seven days. The English and American women flow three to five, the French 
five to seven days. At the beginning of puberty the flow is moderate; later more 
profuse and prolonged, especially after marriage, the result of the physiologic 
stimulation of intercourse or of endometritis, one of the late effects of gonorrhea or 
childbirth. Sexual stimulation increases the flow and sometimes its frequency. 
Brunets flow more than blonds; warm climates increase the discharge. The test 
whether the flow is normal or not is the effect on the woman. In absence of any 
pathology, a short or a long flow, or its entire absence, should give no concern. 

Periodicity —At least 71 per cent. of women menstruate every twenty-eight 
days, and the majority during the new moon. If the flow starts a day earlier or 
later, it is of no importance. There are several types, as a twenty-eight-day type 
(71 per cent.), a twenty-one-day type (2 per cent.), a thirty-day type (14 per cent.), 
a twenty-seven-day type (1 per cent.), though some healthy women flow every 
six weeks. (Jessie L. King, Lit.) If one studies the life of woman carefully, 
clinically, and with the help of physical methods, one can determine an ebb and 
flow in her activities, mental and physical. It was described by Mary Jacobi in 
1876. This cyclic movement, or “Wellenbewegung,” or periodicity, reaches the 
highest point of its tide just before the appearance of the menses. Figure 20, 
from v. Ott, shows this graphically. The functions of the body, reflex excitability 
(King), the pulse, the blood-pressure, pulmonary capacity, heat radiation, oe 
perature, excretion of urea, muscular power, the action of some of the endocrina 
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glands (Labhart and Hiissy), all increase according to the line in the figure, up to 
within a day of the menses; on this day there is an abrupt regression, then a 
gradual recovery, which rebounds and drops to normal about the seventh day 
after menstruation (Reinl). This periodicity is slightly manifest in the male, and 
recurs in five to six weeks’ intervals. Perhaps it is the external evidence of the 
formation of spermatozoids. 

During pregnancy the menses normally are absent. Occasionally a woman will 
have one, usually abortive period after conception. Cases where menstruation 
appeared throughout gestation are very rare, and the discharge of blood usually has 
a pathologic basis, e. g., cervical polyp or erosion, double uterus, neoplasm. Wintz 
and Petty report instances. After delivery the menses reappear, according to 
Ehrenfest, in three months in 50 per cent. of the women, in 71 per cent. before 
six months,and in 81 per cent. before the women stopped nursing. The amenor- 
rhea of lactation, therefore, is not so general as was formerly thought. 

The menopause, the ‘‘change of life,” “the climacteric,” “die Wechseljahre,” 
“losing the periods,” takes place between the fortieth and the fiftieth year. Thus 
the average length of the reproductive era of a woman’s life is about thirty years. 
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Statistics prove this for nearly all countries. The extremes are six to forty-six 
years. Krieger collected 2291 cases, and found the menses ceased in 12 per cent. 
of cases between the thirty-sixth and the fortieth year; in 26 per cent. between the 
forty-first and the forty-fifth years; in 41 per cent. of the cases between the forty- 
fifth and fiftieth years, and 15 per cent. of the cases from the fiftieth to the fifty- 
fifth years, the balance, 7 per cent., being distributed before the thirty-fifth and 
after the fifty-fifth years. 

The climacteric occurs earlier in sterile women, in cold than in warm countries 
in the poor than in the rich, in black than in white women. If puberty is early, 
menopause is late, the sexual function being strongly developed; but if the repro. 
ductive organs are overused or diseased, the menopause may be earlier. The menses 
may return after having ceased. Meissner (quoted by Krieger, loc. cit.) tells of 
this case: Menses at twenty; first child at forty-seven; up to sixty years, 7 
children ; cessation of the menses; seventy-five to ninety-eight years regular 
periods; five years absent; one hundred and four years, menstruation again; end not 
known. Charpentier, quoted by Parvin, reports a case of menses ceasing at forty- 
eight, beginning again at sixty, then continuing for two years. In all such cases 
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one should search carefully for pathologic conditions, as fibroid, cancer, atheroma, 
senile endometritis, ete. Pregnancy has occurred after the menopause. In addi- 
tion to the above, Renaudin reports a case where, twelve years after the menses 
ceased, a living child was born. Kennedy reports the case of a woman who had 
five labors and one abortion after the fiftieth year. 

Usually the advent of the menopause is announced by alteration, diminution, 
or irregularity of the flow. The amount of blood diminishes, mucus or serum 
replacing it. When the flow becomes more profuse than usual, attention should 
be directed more closely to the woman. The cessation of the menses, especially 
in nullipare, is often attended by nervous symptoms, such as loss of vasomotor 
control, flushings of the face and the body, flashes of heat and cold, trembling, 
hyperexcitability, cerebral and spinal irritability, indigestion, constipation, tym- 
pany, nosebleed, bleeding from hemorrhoids, profuse sweats, hysteric manifestations, 
and many of the symptoms that accompany the beginning of the function (Currier). 
The body puts on fat, which often hangs in ungainly masses on the back, thighs, 
buttocks, or abdomen; hair often appears on the face, and the habitus in general 
takes on a masculine type. All these symptoms are the result of the atrophy of 
the genitalia combined with changes in the ductless glands, thyroid, pituitary 
et al. The ovaries, tubes, uterus, vagina, and vulva undergo a process of senile 
involution and atrophy. For further information on the changes of the meno- 
pause the reader is referred to Kisch (loc. cit.), Aschner, Blair Bell, and A. F. 
Currier. 

Vicarious menstruation is a periodic discharge of blood from some surface 
other than the uterus, which discharge is to represent the monthly flow, such flow 
being absent from the uterus. In the typical cases three conditions must be ful- 
filled—the uterine flow must be absent; the periodicity absolute, and the organ 
from which the vicarious discharge comes, normal. Such cases are rare, but authen- 
tic ones have been reported (Kisch, loc. cit.). Hemorrhages have been observed 
coming from the nose, stomach, lungs, breasts or nipples, mouth, gums, ear, arms, 
bladder, conjunctiva, named approximately in the order of frequency. Sometimes 
the organ from which the hemorrhage comes is diseased, as ulcer of the stomach, 
tuberculosis pulmonum, ulcer of the nasal septum, hemorrhoids, chronic otitis 
media, and in themselves would give rise to a bleeding surface, but when the peri- 
odicity of the flow corresponds to that of the menses, the latter being absent, we 
still speak of vicarious menstruation. Occasionally the usual flow is combmed with 
a bloody discharge from another organ. After castration vicarious menstruation 
has been occasionally observed, and during pregnancy and the amenorrhea of 
lactation a vicarious flow may occur from another part of the body. The author 
had a case where, for nine months after delivery, the patient had a bloody discharge 
from the nipples lasting several days and recurring every twenty-eight days. The 
nipples were healthy and the patient amenorrheic. These hemorrhages are similar 
to the nosebleeds observed during pregnancy, the puerperium, and the meno- 
pause. 
Occasionally one notices not a bloody flow, but an increased discharge from 
some organ, such as leukorrhea, diarrhea, otorrhea, salivation, recurring periodic- 
ally at the time of the menses. 

Midperiod Suppressed Menses.—-Between the periods some women com- 
plain of menstrual molimina without the discharge of blood. The pain sometimes 
necessitates rest in bed or even an anodyne. Fasbender described the symptoms, 
and Martin named it ‘““Mittelschmerz,”’ or pain between the periods. There may 
be a slight increase of the leukorrhea at this time. Since the height of the develop- 
ment of the Graafian follicle occurs at this time, it is probable that the pain is due 


to the distention of a tender ovary. 
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CONCEPTION 


Conception, in its obstetric sense, means the union of the male and female 
elements of procreation, from which union a new being is developed. It is the 
means for the propagation of the species, and has variously been termed fecundation, 
impregnation, fertilization, incarnation. 

The ovum is the female unit, or element, of procreation, and, as has been learned, 
is prepared in the ovary for the reception of the male unit, which is the spermato- 
zoid, derived from the testicle. In the male the testicle is the important organ of 
reproduction; it is analogous to the ovary, and, like it, has many organs accessory 
to it. The testicle produces an internal secretion, the interstitial cells of Leydig 
probably making it. 

The testicle and the ovary are developed in the fetus from identical struetures— 
the germinal folds along the inside of the Wolffian bodies. The germinal epithelium 
in the one case develops into Graafian follicles; in the other it lines the tubuli 
contorti of the testicle. The genesis of the spermatozoids is very similar to that 
of the ovum. Whereas the spermatozoid is destined, in a sort of division of labor, 
to be the more active, aggressive agent in the function of impregnation and must 
seek the ovum, by a process of evolution it is given a shape which is capable of 
rapid locomotion. It is made very small, being the smallest of cell elements, 
having been divested of all that is not needed for the performance of its function, 
which is to seek out the female pronucleus and fuse with it. The ovum, on the 
other hand, must possess the nourishment needed for the new life until the egg can 
derive nourishment from its parent. It is the largest cell in the body. 

The spermatozoids were considered animalcule by their discoverers, J. Ham 
and Leeuwenhoek (1677), but in 1840 Kélliker and Lallemand proved their origin 
from the epithelial cells. Spallanzani, in 1768, proved that they were the active 
fertilizing elements of the semen. The number of spermatozoids in a given 
ejaculation is sometimes enormous—227,500,000 in one discharge (Lode). 
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Fig. 22.—Cross-section or Tuse Near UTERUS. 


Copulation.—Conception, impregnation, incarnation, and fecundation must 
be well distinguished from copulation, which means the sexual union of the male 


and the female. 
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The object of the voluntary act of copulation is solely to place the semen in 
such a location that its living elements, the spermatozoids, may reach the ovum. 
The rest of the function of reproduction is entirely involuntary. The act of copu- 
lation is not absolutely necessary; if the semen is injected into the vagina or even 
on the introitus vulve, conception may take place. The union of the spermato- 
zoid with the ovum occurs, in all probability, in the outer end of the Fallopian tube 
—its ampulla. The frequency of tubal pregnancies indicates this. That the im- 
pregnation may occur in the ovary is proved by authentic ovarian pregnancies— 
indeed, several primary abdominal pregnancies, one attached to the omentum, have 
been reported. 

How does the ovum reach the tube from the ovary? The ovary lies in a 
little depression—the fossa ovarica (Fig. 1)—and is covered in part by the mesen- 
tery of the tube, whose fimbrie are in close proximity. The ampulla of the tube 
opens outward in numerous projections—the fimbriw, the prolongations of the 
longitudinal foldings of the tube (Figs. 21 and 22). These are covered with ciliated 
epithelium. The waving of the cilia being toward the uterus, an efficient aspiratory 
current is produced in the peritoneal fluid of the neighborhood of the end of the 
tube. Experimentally in rabbits Lode saw tiny particles placed near the tubes 
gradually sucked into the fimbriated end. They appeared finally in the vagina. 
The ovum as it appears on the surface of the ovary, with its clump of cells from the 
cumulus odphorus and a few drops of liquor folliculi, is caught in this current and 
led to the tube. Once in the tube, the peristaltic action of the wall of the latter will 
aid its progression toward the uterus, aided by the ciliary wave. Peristalsis of 
the tube is demonstrable by the a-ray and iodized oil. The length of time required 
for the passage from ovary to uterus in the dog is eight to ten days; the mouse, 
four to five days; the guinea-pig, seven days; the opossum, five days; in the human, 
seven or more days—but of this one cannot be certain. The figures are for the 
fertilized ovum. The only unfertilized human ovum found outside the ovary was 
in the case of Hyrtl, where, four days after the beginning of the period, the woman, 
a virgin, died, and at the microscopic autopsy an unquestionable ovum was found 
in the interstitial portion of the tube. 


The spermatozoids reach the ovum in the tube by means of their own locomotive power. 
They sometimes overcome great obstacles, as occurs in impregnation when the semen is deposited 
on the vulva, in cases of rape, imperforate hymen, ete. 

The vaginal mucus is acid and kills the spermatozoids within a few hours, but that of the 
cervix is alkaline, wherefore the uterus would offer conditions much more favorable to their 
movement. The cilia of the tubes and uterus move in the direction of the internal os, and this 
serves to direct the course of the spermatozoids, for they swim always against feeble currents. 
The rate of travel of the spermatozoids have been variously estimated from 1 to 4 mm. a minute. 
Assuming the average rate to be 2 mm., the 70 mm. long trip through the uterine cavity would 
require thirty-five minutes, and the 120 mm. tube, sixty minutes more. It is not likely that the 
movement is aided by antiperistalsis of the tube; rather one would imagine the labyrinthine 
formation of the tubal passage would hinder progress. Spermatozoids are found in the tube, 
the pelvic peritoneum, in the ovary, within a few hours after cohabitation. They may live for 
at least three weeks (Diihrssen and Niirnberger) in the favorable conditions supplied by the 
infundibulum of the Fallopian tube. Therefore, if there is no ovum ready to be fertilized on 
their arrival in the neighborhood of the ovary, they wait until one is ripened and expelled. If 
this is true it is very important in medicolegal cases, where the question of legitimacy arises, and 
for the exact computation of the length of pregnancy. Brodauf says they live only three days 
and Mall believes that while the sperms may be active they soon lose fertilizing power. 


When the spermatozoid meets the ovum, its head is drawn into the ovum 
In a manner suggesting phagocytosis. It loses its tail, becomes round, is sur- 
rounded by a halo of radiating lines, and progresses toward the female pronu- 
cleus. Fusion takes place. The rest of the spermatozoids die—at least, they 
disappear. Kohlbriigge says that, in bats, the spermatozoids enter the blastula 
and affect the ovum, and that they also enter the mucosa uteri and unite with the 
cells. Waldstein demonstrated by means of Abderhalden’s reaction that in rabbits 
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the sperma is absorbed and Dittler showed that rabbits, immunized with homol- 
ogous sperm, became sterile. If these things are proved for the human, they may 
explain several phenomena of conjugal life, e. g., sterility, monstrosities, serologic 
and endocrinal disturbances. 

The woman is now pregnant, the fertilized ovum proceeds to the uterus, 
propelled by the cilia of the tube and aided by its peristalsis. The uterus has been 
prepared for the reception of the egg (see Anatomic Changes of Uterine Mucosa 
During Menstruation), the egg attaches itself to the decidua menstrualis, and the 
development of a new individual is begun. These processes do not always occur 
in the exact order described; observers have for a long time been aware that vari- 
ations occur. The spermatozoids may pass out through one F allopian tube and 
fertilize an ovum lying in the closed uterine horn of the opposite side. This is 
external wandering of the spermatozoid (Fig. 23). The ovum may wander from 
the ovary of one side into the tube of the other, as in a case of extirpation of the 
right tube and left ovary, the ovum crossed over and entered the healthy tube (Fig. 
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Fic. 23.—D1acram TO SHOW THE ibe WANDERING OF THE SPERMATOZOID. 
Red dotted line indicates course of spermatozoid. 


24). In a ease of extra-uterine pregnancy the corpus luteum was found on the right 
side, the ovum in the left tube (Fig. 25). In animals, too, one has found more fetuses 
in one horn of the uterus than there were corpora lutea in the corresponding ovary. 
It has been believed that the impregnated ovum could wander through the uterus 
up into the tube of the opposite side, because, if in certain mammals the ovary 
and part of the tube of one side be extirpated, ova are found in both horns of 
the uterus. All these experiments and clinical observations must be taken with 
a great deal of reservation, because the permeability of the stump of the tube 
comes into question. The operations to procure sterility by cutting and tying 
the tube have often been failures because the stump becomes pervious. The only 
sure method of permanently interrupting the connection between ovary and uterus 
is to exsect the uterine portion of the tube. In the above discussion accessory 
tubes or accessory ostia of the tubes must be considered. : 

It is easy enough to explain the occurrence of external wandering of the ovum. 
The ovaries are movable organs, and by certain positions of the parts, e. g., retrover- 
sion of the uterus with prolapse of the tubes into the culdesac of Dcuglas, are brought 


close together. One could also imagine the filling of the rectum and sigmoid as 
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means of displacing the tubes. Pathologic adhesion of the tubes and ovaries may 
result in abnormal currents of serum created by the cilia of the tubes. For internal 
wanderiag of the human ovum there is no proof, though Andrews’ case looks 
plausible. 
The Time of Conception.—It is important to know the time pregnancy begins, 
but, unfortunately, we are in a position as yet only to guess at the exact date. The 
knowledge is wanted in order to determine the day of confinement and the actual 
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Fie. 24,— EXTERNAL WANDERING OF THE Oyu. 
Dotted red line indicates course of ovum. 


Fig. 25.—ExtTerNaL WANDERING oF THE Ovum (Oldham’s case). 


length of human gestation, for practical reasons, for the scientific study of the 
development of the ovum in the uterus, and for medicolegal processes in the question 
of legitimacy of a child or its paternity. All the points on which such a determina- 
tion could rest are uncertain, as: (1) The date of the fruitful coitus (the woman’s 
word must be accepted); (2) the date the ovum left the ovary, and whether it was 
fertilizable or not, and for how long (Mall Says not more than one day); (3) how 
long it takes the ovum to reach the tube and uterus; (4) how long it takes the 
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spermatozoids to reach the ovum; (5) how long the fertilized ovum rests before 
it begins to germinate—all unknown factors. 

Halban, Ruge, and Meyer believe that ovulation occurs most often within 
sixteen days after the beginning of the menses. 

In all probability fertilization takes place soon after the ovum is discharged 
from the ovary, indeed, the act of coitus may hasten the bursting of the Graafian 
follicle. 

It is certain that rupture of the Graafian follicle and conception may occur at 
any time during the reproductive life of women. Siegel, of Freiburg, from a study 
of statistics obtained from women whose husbands came home from the war on short 
furlough, concludes that most conceptions occur just after the menses cease and 
the incidence is least just before the next period. (See page 69.) No doubt the 
menses may occur after conception has taken place. It is customary to reckon 
the length of pregnancy as of nine calendar months, or ten lunar months, two 
hundred and eighty days’ duration, dating from the first day of the last menstrua- 
tion. Clinical experience shows that most labors occur at this time. 

If further study shall prove, as Frankel, Ruge, Meyer, Schroeder et al claim, 
that ovulation occurs from fourteen to eighteen days after the beginning of the 
last menses, and if, as should be surmised, conception occurs also about this 
period, then we must conclude that human gestation is not two hundred and eighty 
days, but two hundred and sixty to two hundred and sixty-five days in duration. 

The season of the year influences the number of conceptions. The months of 
May and June show the most, perhaps as an analogon to the mating of birds and 
animals. In many countries May, June, and October are favorite months for 
marriages. In country districts during the harvest-time there are fewer concep- 
tions. The body is tired with hard work. After the harvest an increase is notice- 
able. In countries where conscriptions for soldiers take place, there are many 
conceptions before the time the men leave for the army. Illegitimate conceptions 
occur most often during the summer months. Climate exerts an influence, too; 
in the very cold regions the frequency of conception is less; in warm zones the 
contrary is true. Among the educated classes conception is voluntarily much 
interfered with, but there are those who believe that the number of impregnations 
falls off among them from natural causes. 
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CHAPTER II 
DEVELOPMENT OF THE OVUM 


THE union of the spermatozoid and the ripened ovum has never been observed 
on the highest animals, but Sobotta has described the phenomenon as it occurs in 
Barry, in 1838, first 


the mouse, and Wilson and Matthews, in the sea-urchin. 
saw it, Hertwig, 1875, first explained it. The process in all is about the same, and 


Fie. 29.—ENntTRY Or SPERMATOZOID INTO Ovum (Koll- 
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Fig. 30. 
Fics. 30 anp 31.—Fusion oF SPERMATOZOID AND Ovum (after Hertwig). 


the human varies little from what we observe in the lower forms of 


probably in 
life. The spermatozol 


a process resembling phagocytosis. 
27 


d—and only one—is probably received by the ovum through 
's. After the head has passed into the ovum, the 
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tail disappears and the cell-membrane thickens, which prevents other spermat- 
ozoids from entering the egg. The neck of the spermatozoid becomes the cen- 
trosome (not present in all species); the head swells up and becomes the male 
pronucleus. Both nuclei are made up almost wholly of chromatin (nuclein). The 
cytoplasm is arranged in radiating lines about the centrosome. The nuclei gradu- 
ally approach each other and fuse (Figs. 30 and 31), the chromatin of the two 
forming one long convoluted thread. The nucleus is now capable of equal divi- 
sion; it is the primary “segmentation” or “‘cleavage nucleus.” 

When the first division of the embryonic nucleus has been completed (Figs. 
32-35), each daughter nucleus receives an equal number of chromosomes; therefore 
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Fig. 34, Fig. 35. 
Fies. 32-35.—First Crxiu Division. Eaa@ or Sra-urcnin (Hertwig). 


each cell is endowed with half paternal and half maternal qualities and attributes. 
The heredity of race, of external form, of family traits, of susceptibility to disease, 
and in rare instances of disease itself,—insanity,—is transmitted to the new indi- 
vidual through the chromatin of the male and female pronuclei. This must have 
chemic and structural qualities which are far beyond our physical powers of dis- 
eat ae within the microscopic mass of chromatin are contained the elements 
at develop into millions of cells, of the most diverse description, and i 
most varied functions. VSG See ite 
The segmentation nucleus forms a spindle with a centrosome at each end. 
Distinct chromosomes are arranged around the middle of the spindle at first, then 
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each divides in two equal parts, which separate toward the ends. The achromatic 
fibers of the spindle dissolve in the middle, and, while this process goes on, the 
cytoplasm divides also. The process of karyokinesis is now complete. Two cells 
are formed, and thus the new individual is begun. Each daughter-cell divides again 
into two and again in geometric progression until a mass of cells results (Fig. 36). 
This mass, which resembles a blackberry in shape, is called the morula. In some 
animals all its cells have the same qualities as the parent cell, because broken pieces 
of the morula have been found to grow into a complete embryo (Driesch). These 
changes occur inside the zona pellucida, while the ovum is passing down the tube. 
The cells of the corona radiata are lost during the transit through the tube. When 
the morula has passed the uterine end of the tube, at which time it cannot be much 
more than 0.2 mm. in diameter, it attaches itself to the wall of the uterus. 

The next step in the development of the egg is the blastula formation. The 
cells of the morula multiply with, great rapidity, and a serum appears in their 
center which forces the cells to arrange themselves around the periphery of the egg, 
forming the blastodermic vesicle. The zona pellucida is stretched, persisting a 
varying length of time after the impregnation of the egg. 

The blastodermic vesicle (Fig. 37) at first consists of a single layer of cells, 
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Fig. 36.—TuHr Morctxia (Motse) Fic. 37.—TuHe BuiasTopEeRMIC VESICLE (RasBBit) (E. v. Beneden). 
(Sobotta). 


with, at one pole, an accumulation of darker pigmented cells—the later area 
embryonalis. This layer divides into two—an outer, called ectoderm, epiblast, or 
ectoblast, and an inner, the entoderm or endoblast, separated by a space. The 
egg is now called a gastrula, and a third layer of cells develops between the other 
two, called the mesoderm, or mesoblast. This later divides into two—the splanchnic 
and the somatic layers; thus are we introduced to the study of embryology, which 
does not belong in the pages of this book. Only such points as are necessary for 
the consideration of the formation of the fetal envelopes will be presented. 

The uterine mucosa has already been described. Under the influence of the 
corpus luteum it has been prepared for the reception of the fertilized egg. It is 
thicker, velvety, soft, spongy, vascularized, and the glands are full of clear secre- 
tion. The condition of the ovum as it enters the uterine cavity 1s unknown; prob- 
ably it is in the blastula or gastrula formation. The zona pellucida has disap- 
peared, and with it the cells of the cumulus odphorus, the corona radiata. 

One of the earliest human eggs ever described is that of Kretz-Peters, and 
since the findings in this egg are supported, in the main, by those of other human 
ova (v. Spee) and of animals (Hubrecht and others), the conclusions drawn by 
Peters will be generally accepted in the following description. Bryce and Teacher 
published a description of a human ovum of about nineteen days. Herzog us 
lished, in 1909, a classic description of an early human ovum, and permits his 
plate to be here reproduced (Plate 1): Miller's is the youngest human ovum 
discovered, ten or eleven days of age, described by Streeter. 
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Embedding of the Ovum in the Uterine Mucous Membrane.— When the ovum 
reaches a favorable spot in the uterus its ectodermal cells eat their way through the 
epithelium, probably in an area that happens to be without cilia, and the ovum thus 
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arrives in the edematous subepithelial connective-tissue stroma (Figs. 39 and 40). 
It is known that the epiblastic cells have tryptic power, and only a tiny surface, 
the space of a few epithelial cells, has to be denuded. The ovum does not enter 
the mouth of a uterine gland; it does not necessarily fall into one of the uterine 
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folds, though it is possible, but then the changes that would follow wouid not 
vary from the usual; it, by a process of arrosion, burrows into the endometrium 
This reacts to the invasion by a local congestion, with edema, diapedesis of white 
and red blood-corpuscles, and a thickening of the outer layers of the stroma cells 
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of the mucous membrane. The spindle-shaped cells under the epithelium and 
around the glands quickly form large rounded or ovoid cells with a single nucleus, 
the decidual cells. These are much more numerous near the surface, forming a 
rather compact layer. The glands widen and undergo proliferation at the base, 
and are filled with secretion. In olden times this was called the uterine milk. The 
decidua menstrualis is being transformed into a decidua graviditatis, and the two 
layers, compacta and spongiosa, are already being differentiated. (See pp. 12 to 
14, under Menstruation.) In the early stages the two may hardly, if at all, be 
differentiated. 

The ovum sinks into the compacta; the opening through which it entered is 
closed by a mushroom-like cap, or by the growth of the lateral portions of the 
decidua and epithelium over the tiny aperture. The changes in the human ovum 
up to this time—about the eighth day, not as Peters would have it, the third or 
fourth day—are unknown. In the Kretz-Peters egg, the first fetal formation was 
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already in progress, the amniotic cavity and chorion being completed. The epiblast 
or ectoderm—rather, that portion of the layer not concerned in the formation of the 
embryo—grows into the decidua, and provides for the nourishment of the egg. It is 
the epithelium of the chorion, and is called trophectoderm, because of its ae 
function. The cells are irregularly cubic, with a large, round or oval, shghtly eranular 
nucleus, and sometimes with a nucleolus. The trophectoderm grows HED) Ute (Coes 
pacta in all directions, but irregularly, and when it meets the dilated capillar ela 
pushes into them, the endothelium of the latter being destroyed, thus allowing the 
blood to wash the surface of the trophectoderm. This causes the cell protoplasm to 
swell up, the cells to form a homogeneous mass, and the nuclei to alter and ee 
irregular forms—the syncytium. The trophectoderm forms a shell around the fe 
which lies free in the dilated capillaries of the thickened mucosa. The area around the 
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trophectoderm is called the trophosphere, and its 
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ened decidua menstrualis. 
names reflexa and serotina 


dilated vessels, serous imbibition, 
and hypertrophic and _ hyper- 
plastic decidual cells provide the 
most favorable conditions for the 
nourishment and the growth of 
the ovum. In early fetation the 
uterine glands are filled with 
blood, and this occurs so regularly 
in all the latest specimens that it 
may be considered normal. The 
blood also flows in tunnels and 
lacunze formed in the trophec- 
toderm. We thus see the first 
act of the formation of the inter- 
villous spaces. 

The growth of the ovum is 
favored by the thickening or hy- 
perplasia of the mucous mem- 
brane, which is soon bulged out- 
ward toward the cavum uteri in 
the form of a hemisphere. The 


‘glands are separated from each 


other (Fig. 40), and arrange them- 
selves tangentially to the growing 
ovum. The layer of mucous 
membrane that is pushed up in 
the form of a cover is called the 
decidua capsularis; that portion 
on which the ovum rests, the de- 
cidua basalis, and all the rest of 
the lining of the uterus, the de- 
cidua vera. The term membrana 
decidua was applied to a supposed 
fibrinous exudation on the lining 
of the uterus during pregnancy, 
and named ‘‘decidua,” or ‘“‘cad- 
uca,” because it is cast off during 
labor and the puerperium. 


Matthew Baillie taught that preg- 
nancy caused an exudate to appear 
on the surface of the endometrium, and 
that the ovum coming down the tube 
pushed this membrane ahead of it, 
wherefore this latter portion was called 
decidua reflexa. Since the same kind 
of membrane was found under the 
ovum, it was thought that this was 
formed later, therefore, decidua serotina. 
Wm. Hunter (1774) retained these 
names, but described a different mode 
of formation of the reflexa, according 
to which the ovum is surrounded by a 
reduplication of the decidua vera, is 
walled around, and covered over by the 
growth of the exuberant decidua. An- 
other notion was that the ovum was 
caught between two folds of the thick- 


This may be true in some cases. Many authors still retain the old 
, but, according to modern ideas of the histology of the endometrium, 


the terms capsularis and basalis, proposed by His, are better. 
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The endometrium undergoes many changes from the beginning to the end of 
pregnancy. The cervical mucous membrane normally takes no part in the forma- 
tion of the decidua. It undergoes marked changes which will be considered later. 
Sometimes the ovum becomes attached in part to the cervix, but this is pathologic 
(placenta previa). In the first weeks 
the lining of the uterus is hardly dis- 
tinguishable from the membrane of 
menstruation. The marked prolifer- 
ation of the glands, resulting even in 
a papillary formation with clumped 
epitheium, which Opitz declared 
characteristic for pregnancy, the vas- 
cularity, the beginning formation of 
decidual cells, the thickening, all these 
are similar, so that no one can posi- 
tively identify a given bit of tissue as 
having come from one or the other 
cordition. At the end of the third —& 
month the decidua vera has reached Fic. 42.—Srcrion 4v Junction or Decipua anv Muscvu- 
its greatest development (Fig. 41). LARIs (high power). 

The membrane on the anterior and 

posterior walls is thickest, even as much as 1 em., the areas at the sides of the uterus, 
and usually the fundus, are less thickened, and when the lining is cast off, as in 
abortion at this time, the edges present a sieve-like appearance from the openings 
of the uterine glands through the thinned portions (Fig 374, p. 453). The inner 
surface is rugous—that is, thrown into deep folds, but smooth; the outer, detached, 
is shaggy. 
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Microscopically, examination of an early decidua vera (Fig. 41) will Blow: 
(1) The epithelium, best preserved around the openings of the glands and in 4 
deeper portions of the same; (2) the compact layer of the decidua, nearly ope 1a, 
of the whole thickness, made up of the swollen and hyperplastic ecrmuaee jae 
and many decidual cells, which are large, ovoid or spindle-shaped cells, wi 


much protoplasm, with single or rarely several large vesicular nuclei, and de- 


3 
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rived from the stroma, not from epithelium, which they so much resemble ee Me 
(3) the glandular or ampullary layer, or spongiosa (Fig. 44), consisting oO on 
enlarged, elongated, and convoluted uterine glands, often with papillary ae S 
of the epithelium, which is low and cuboid without cilia, and containing fewer 
decidual cells; (4) a small, unaltered layer through which the glands fundi pass 
to. and sometimes slightly into, the muscularis. The glands pursue a straighter 
course in the basilar portions of the compacta than in the spongiosa. The arteries 
rise in spirals around the glands, up to the surface, where they break into capillaries. 
‘Around the insertion of the ovum the blood-vessels are most numerous and the 
capillaries most dilated. The veins here are enlarged, and open into the inter- 
villous spaces. The glands are pushed aside by the growing ovum (Fig. 40). 


Amnion 


Chorion 


Reflexa or cap- 
sularis 


@\, Decidua vera 


Muscularis 


Fie. 45.—Decipua at Firra Monts (from Bumm). 


The decidua basalis or serotina is a portion of the decidua vera altered only by 
the superimposed growing ovum. It has the compacta and spongiosa, but the 
glands and blood-vessels, which latter are enormously developed, are stretched to 
a plane parallel to the wall of the uterus, and, at the junction of the capsularis, 
curve in arches upward into it. (See Fig. 40.) The portion of the basalis next to 
the chorion or trophoblast is called the trophosphere, and will be again considered 
under the head of Placentation. The basalis, of course, must grow rapidly in the 
flat to keep up with the growing ovum, and this it does both by its own hyperplasia 
and by the splitting of the compacta of the neighboring vera. The glands of the 
basalis (or serotina) degenerate early, and, owing to the great and rapid growth 
of the area of insertion of the ovum (the site of the future placenta), are compressed 
into a low, lamellous layer of spongy tissue. The basalis shows progressive as well 
as degenerative changes, and they will also be considered under Placentation. 

The decidua capsularis, or reflexa, is that portion of the vera which is stretched 
over the ovum (Fig. 40). It is thick at the equatorial portion and thin at the outer 
pole. This is the pomt where the egg buried itself in the mucosa. This pcint, 
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which is microscopic, is soon covered in, so that in later stages it cann 
ot be f. 
oe portions near the base resemble the vera; the bike are more See 
e veins larger, and the capillaries open into intervillous spaces. The glands are 
arranged tangentially around the ovum, and one finds glands opening obliquely 
on the surface (not into the cavity of the trophosphere), almost up to the vertex of 
the capsularis. The tissue is soft; the decidual cells numerous ; also the so-called 
pean giant-cells. The uterine epithelium is flattened at the vertex, cuboid at 
e sides, without cilia, and disappears early. The portions of the decidua near 
the top of the capsularis early assume a fibrinous character without glands, vessels 
or epithelium, all these disappearing as the apex is reached. 
As the ovum grows and fills out the cavity of the uterus the decidux undergo 
many and material changes. The capsularis at first is stretched over the ovum 
and soon reaches the opposing wall of the uterus, on which it lies, but does not 
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adhere. The uterine cavity is eompletely obliterated by the fourth month. The 
capsularis undergoes coagulation necrosis, and is absorbed at the sixth month, 
though occasionally portions of it can be found on the membranes at term. The 
chorion adheres to the vera and on the delivered secundines large portions of the 
latter are found attached to the former. At the edges of the placenta one usually 
finds a thick layer of chorionic ectoderm in fibrinous degeneration, the site of the tran- 
sition of vera and basalis into reflexa. This is the closing ring of Waldeyer-Winkler. 

The decidua vera grows rapidly in thickness until the end of the third month; 
from then on it thins out until at term (Figs. 46, 47) it is only 1 mm. thick or in 
places even less. It must grow actively, also, because it has not enough tissue to 
stretch and cover the immense ovum at term. The epithelium is all gone except in 
the glands of the lowest layers of the spongiosa and those between the muscle- 
bundles. From these remnants the new uterine mucosa is reconstructed. The 
compacta is reduced to a narrow strip, and most of the decidual and stroma cells 
are in process of coagulation necrosis. The glands of the compacta are separated 
from each other, while in the spongiosa they form a thin, loose, flattened network, 
and since the stroma here too is beginning to degenerate, separation of the ovum 
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from the uterine wall is easy. Nature is thus preparing the way for the release of 
the product of conception. The basalis undergoes the most marked transformation, 
because here the egg is inserted and the placenta is situated. Gentili has shown 
that the decidua possesses qualities similar to those of the glands with internal 
secretion. Its structure, therefore, is intimately associated with the placenta, and 
the description of the two will be combined. 


PLACENTATION 


We have learned how the ovum attaches itself to the uterine mucosa by 
burrowing through the epithelium into the stroma. At this time it probably has 
passed the morula stage into the blastula stage, and although it cannot be proved, 
probably there exists at this time an outer ectodermal layer with syncytial character- 
istics, 7. e., a trophoblast. At this time, also, and certainly within a few days, there 
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Fig. 47.—Decipvua Vera at TERM (high power). 


exist the three layers of the ovum—the ectoderm, the entoderm, and the mesoderm. 
The amniotic cavity also is formed, because one of the youngest human eggs, Peters’, 
whose age Is estimated at about eighteen days, shows this. The ectoderm is split 
by the amnion cavity (Fig. 61), the outer layer forming the trophectoderm, the inner 
layer sinking toward the center of the ovum, and, with the central mesoderm and 
entoderm, forming the embryo. While the trophoblast grows into the decidua in 
all directions, the mesoderm grows out underneath it, and blood-vessels with con- 
nective tissue spread out in the latter, coming from the body stalk of the embryo 
Thus we have a condition represented in Figs. 63 and 64. 

The trophoblast sends finger-like processes, called villi, into the decidua, the 
cells of which are dissolved and absorbed, as if by the action of an enzyme (Bryee 
and Teacher), and perhaps used in the nourishment of the ovum. These villi are at 
first solid masses of cells, and they break into the dilated and new-formed capilla- 
ries, pushing the endothelium before them, and destroying it. (See Plate opposite 
p. 30.) The maternal blood now bathes the outside of the trophoblast, and by its 
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action changes the superficial layers of epithelium into syncytial trophoblast 
(Peters), and forms irregular blood-spaces or lacunz in it. The lacune, therefore, 
are both intravascular and extravascular, 7. e., are both dilated capillaries and 
new spaces formed in the trophoblast, and they are the beginnings of the inter- 
villous caverns soon to be described. 

The solid trophoblastic processes or villi are invaded from the embryonal side 
by mesoderm carrying the blood-vessels, and thus typical chorionic villi with an 
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inner core of mesodermal tissue, and a covering of trophoblast, in which two layers 
can early be distinguished, are formed (Figs. 48-50). The outer layer Is a strip of 
protoplasm without cell-walls and with numerous large oval nuclei, the syncytium. 
In places this syncytium is massed. Underneath is a layer of low cuboid mono- 
nucleated cells, which take the stain better—the Langhans layer. Langhans, in 
1882, proved that there were two layers, and the lower one is named after him. 
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Preparations fixed in Flemming’s mixture show the syncytium to be covered with 
stiff processes. The function of these processes is unknown. In the villi at term 
these are low, almost indistinguishable, and the layer of Langhans also has nearly 
all disappeared. The stroma of the early villus is made up of a reticulated substance, 
fibromucoid, spindle, or star-shaped cells, separated by spaces resembling lymph- 
spaces. There are also large vacuolated cells, often containing fat-globules dis- 
tributed through the stroma (Hofbauer’s cells). These cells probably are much 
concerned in the biochemic changes occurring in the placenta. In the later and more 
developed villi, and in the trunks of the villi, fibrous tissue preponderates in the 
stroma. In the stroma lies a mesh of capillaries, fed by an arteriole and emptied 
by a venule. From the start, the circulations of the mother and the fetus are dis- 
tinct and do not intermingle. The blood of the child circulates inside the villus; 
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the blood of the mother circulates outside, around the villus (Fig. 54). As the 
ovum grows the villi increase in number and complexity. They branch again and 
again, forming long tufts, and soon the whole surface of the chorion is covered 
by a thick fur of villi (Fig. 50). Those villi that grow toward the reflexa, or cap- 
sularis, find scant. nourishment, and, too, a decidua that is being stretched and 
undergoing necrosis, wherefore they also soon atrophy and disappear. The proc- 
ess is started in the fourth week and is finished by the ninth, but sometimes 
villi persist in the capsularis, forming a reflexa placenta. The basalis is ver 

richly supplied with blood; indeed, its structure is almost cavernous, and the vill 
here take on luxuriant growth (Figs. 50a and 51). This is the future placenta or 
chorion frondosum. The atrophied chorion is called the chorion leve. In the 
first weeks of life the ovum is firmly embedded in the uterine wall: then “Ota to 
the rapid growth of the villi and their loose attachment (but still aan to 
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agli newly formed blood-vessels, it is possible easily to lift the ovum out of 
its bed. Early abortions then give us specimens as in Figs. 50 and 50a. There are 


in such cases many villi and pieces of villi still remaining adherent to the basalis, 
These are called anchoring villi, because the syn- 


cytium on them has burrowed deeper into the 
decidua, and sometimes even has pierced into a 
dilated vein at the site of the placenta (Fig. 52). 
The villi continue to multiply, growing into the 
decidual base, which also grows outward among 
the tufts of the villi. These outgrowths of de- 
cidua carry the arteries and veins of the uterus, 
and in the ripe placenta are represented only by 
thin partitions between the large lobes or coty- 
ledons of the placenta. The arteries pursue a 


Fic. 50.—THREE Weeks’ Ovum (natural size). Fie. 50a.—S1x Weeks’ Ovum. 


spiral course through the uterine muscle, the basalis, and the septa, while the veins 
are straight. As these vessels approach the placental site they lose all their coats 
save one layer of endothelial cells, forming large sinuses, really not distinct vessels, 
between the muscular lamella and the decidua. 

We have seen how the villi come to dip into the maternal blood, which flows in 
lacune formed by the dilated capil- 
laries and cavernous spaces in the pe- 
riphery of the trophosphere. The 
rapidly growing villi invade these 
blood-spaces, which, of course, com- 
municate with those in the decidua 
basalis, and, finally, as the result of 
compression and absorption by the 
trophoblast, the compacta is nearly 
all destroyed, the villi lying against 
the spongiosa and a few (anchoring 
villi) dipping into it. The villi grow in 
the direction of the venous openings 
and away from the arteries, the blood- 
stream naturally swimming them in 
this direction. They stretch the 
venous sinuses, and by pressure 
necrosis destroy the decidua compacta 
between the veins until only the septa 
carrying the arteries are left (Fig. 54). 
The capillaries and veins of the com- 
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caverns filled with the inextricably The amniotic sac with fetus has escaped from the capsuians. 


mingled branched trees of villi float- 
ing 1 maternal blood (Fig. 53). These caverns are fed by the arteries which 


ascend the septa placentz, and are emptied by the veins of the placental site. 
These vessels may be easily seen on the full term placeata (Fig. 55). 
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The maternal blood in the intervillous spaces is in constant circulation. The 
arteries in the septa bring it, the veins on the surface of the cotyledons empty it, 
into the uterine sinuses. The circular sinus also collects the blood from all the 
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cotyledons, serving as an anastomosis. The movement of the blood is aided by 
uterine contractions which occur at intervals throughout pregnancy. 
The placenta grows laterally and in thickness, and about the fourth month 
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Fie. 54.—Scueme or Pracentar Crrcuration (Kollmann, Hand Atlas). 
Arrows indicate supply and exhaust of blood in the intervillous spaces. 
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Fic. 55.—Tue Crrcurar Sinus or THE PLACENTA. 
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takes up one-half of the area of the uterus; at the end of pregnancy the placenta 
oceupies one-fourth to one-third of the uterine expanse. Its weight increases at 


i 
Anchoring villi 


Fic. 56.—Decrpva Basatis (low power). 


the rate of 60 gm a month until the seventh month, then 5C€ gm., and, in the tenth 
month, less than 10 gm. The growth of the vill in the flat is permitted by a 
E splitting of the decidua vera at the 

periphery of the placenta, and at 
the same time by an increase of the 
area of the placental base caused 
by the growth of the uterus. When 
the capsularis unites definitely with 
the vera, there remains a thickened 
ring of decidua at the junction of 
atk the basalis and capsularis, and the 
villi of the capsularis atrophying, 
while those of the basalis grow, the 
latter spread out under the attached 
Decidual Ying of decidua for a short distance. 
septum ‘This is exaggerated when there is 
a pathologically early adherence of 

the decidue, or if the natural split- 

ting of the vera is interfered with. 

A placenta marginated and, in 

Fie. 57.—VENovs OPEnines IN THD PLACENTA ( ified fe nae Dae aia 
Author’s specimen (idea from Kollmann, Berge ‘ vallatze, are thus Bp roduced. The 
ring of decidua and chorionic ecto- 

derm is called the decidua subchorialis. By some it is referred to as the Waldeyer 
closing ring; by others, the edge of the closing plate of Winkler. The placenta is 
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seen to be composed of two parts—one, very minute in quantity, derived from 
maternal tissues; the other from fetal, both inextricably intergrown. 

The two umbilical arteries from the child spread out on the fetal surface of the 
placenta, divide and redivide, until each cotyledon is provided with a branch. 


Decidua capsularis 
‘ 


« 


/ ~- ~Decidua vera 


Decidua 
subchorialis 


Decidua basalis 
Fie. 58.—Diacram SHowine Decipua SuBCHORIALIS (Pfannenstiel). 


These branches, which have vasa nutrientia, split up into numerous twigs, and from 
each twig a bunch of villi hangs (Fig. 53). Each villus is provided with an arteriole 
which breaks into a convolution of intercommuni- 

cating capillaries. The blood is gathered by a etm 

venule to which the venules of the other villi are j; 
joined, until large venous trunks are formed which 
unite on the fetal surface of the placenta to form 
one large vein,—the umbilical vein,—which passes 
in the navel-string, the umbilical cord, to the child 
(Fig. 59). The circulation in the villi is, therefore, 
absolutely distinct from that of the intervillous 
spaces, as was proved by William Shippen in 1761, 
and the interchange of gases, water, and nourish- 
ment must take place through the villus-wall, by 
osmosis and by the vital action of the cells them- 
selves, particularly the latter. The villus-wall 
consists of the following layers, naming them from 
within outward: endothelium of capillary, reticular 
mucoid stroma, Langhans’ layer, and syncytium, 
both of the latter from the fetal ectoderm. Later in 
pregnancy Langhans’ layer disappears or thins out; 
the syncytial band also grows narrower, until, at 
term, the villus has only a single layer of the 
stretched syncytium over it (Fig. 60). 


The Development of the Amnion and Umbilical 
Cord.—According to the latest researches of Graf Spee, 
the amnion in the human is formed in a manner similar 
to that of many mammals. Very early a split appears in 
the ectoderm of the germinal area (Fig. 61); this fills with 
fluid and forces the embryonic plate toward the center of 
the egg. The mesoderm grows rapidly and separates this, 
the primary amniotic cavity, from the chorionic ectoderm 
everywhere except at the area of insertion of the body Fie. Sr ac ae eta pee (from 
stalk, at the same time itself splitting into two layers—the : 
somatic, external; the splanchnic, internal (Figs. 62 to 64). ' 

A fluid appears in the space between these layers, which is called the exocelom, and takes in almost 
the entire content of the egg at this time. By the development of the exocelom the entoderm is 
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i ; itelline sac is formed (Figs. 64 and 65). 
arated from the periphery of the ovum and the yolk, or vitel A ge L 
The eat sac 1s Gocdlogd on the abdominal side of the embryo, while the peas sac Me cones 
on its dorsal aspect. The vitelline sac, consisting ae a hes of pete iy and Se v3 ban te 
aanint inoi at first is ch the larger; later the amniotic ; 
containing albuminoid matter, at. first is much the larg j so ee ee 
, volk sac communicates broadly with the primitive intestinal tube, a ‘ ssels, 
fegeer trae which convey blood to the embryo. fone = ales bs Nave ne a0 
che 1k of the sac, growing slower, appears to be constricted, the yolk Sta’. 5 
ee ee may abe found on the full-term Pepe Robe ie ena hme 
‘e or less distant from the insertion of the cord. e vesicle, which up to the If 
moe Ee ay oe is then the size of a split-pea, yellow and fibrous, and shows leading Bee 
it lost in the cord, a fine white thread, the relics of the duct. Schultze’s fold is a duplication oO 
amnion (Fig. 67) at the point where the original vitelline duct left the body stalk. | - 
The vitelline circulation ceases as the sac shrinks, and as the embryo receives its oe - 
ment from the chorion frondosum, through the two veins and two arteries of the body sta ig. 
83). The amniotic cavity enlarges rapidly, and, coming around the embryo from all sides, causes 


Fic. 60.—Ripp PLacentTa. 
a, Intervillous space; b, syneytium. 


the disappearance of the exocelom, and forces the body stalk, with its rudimentary blind allantoic 
stalk, and the four blood-vessels, and the vitelline duct together into a single short peduncle, 
the beginning of the umbilical cord (Fig. 66). This occurs in the fourth week, and the amnion 
completely fills the egg in the second month, coming to lie on the chorion throughout its ex- 
tent. The embryo now floats freely in the cavity of the amnion, surrounded by the fluid there 
produced, the liquor amnii, and united to the chorion frondosum by the umbilical cord. It is 
nourished by the blood which circulates between it and the chorion frondosum. The nutritional 
organs are all formed as they will continue throughout pregnancy, requiring only further enlarge- 
ment to accommodate the rapidly growing fetus. (For further details the reader is referred to 
text-books on embryology. The above description was necessary for the proper study of the 
clinical side of conditions met daily by the obstetric practitioner.) One of the best expositions 
of human embryology, placentation, etc., will be found in Doederlein’s Handbuch der Geburts- 


hilfe, 1915, article by Graf Spee. 

The placenta at term is a cake-like organ, and weighs about 500 gm., the 
proportion to the weight of the child being as one to six. Placentas vary in weight, 
size, thickness, form, and consistence (Fig. 69). Placentas from large children are 
heavier. In syphilitic cases the placenta is heavier than with normal children of 
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the same size, and the proportion may be reduced to one to three. A placenta may 
be small and thick or large and thin, the usual thickness being 114 to 2 cm., and the 
breadth 15 to 18 cm. The form is usually irregularly round, but the organ may 
assume any shape, depending on its direction of growth on the uterine wall. Bilo- 
bate (the usual shape is apes), trilobate, and horseshoe shapes are observed, and 


Amniotic cavity 


Exocelom Fig. 63. Exocelom 


Amniotic cavity 


Body stalk 


‘ 
eae J Exocelom 


Exocelom 


Yolk sac 
Fig. 64. 


5 EF f AMNIOTIC Cavity. 
Fies. 61, 62, 63, 64.—DIAGRAMS BY PFANNENSTIEL, TO SHow ORMATION OF EMBRYO AND N VITY. 
N° , , » * 


the placenta may be spread out over a large area—placenta ee as es 
dition to a main placenta, there may exist accessory portions connecte ie e fo He 
by an artery and vein; these are called placente succenturiate, or, if very ae ; 
placentule succenturiate. If no blood-vessels can be seen. the piece is ee 
placenta spuria. These extra placentas are of immense clinical importance. 
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snape of the placenta depends on the first location of the ovum after it enters the 
uterus. If the ovum attaches itself to the center of either the anterior or the 
posterior wall, the placenta probably will be round or oval. If it is embedded 
near one of the lateral angles of the uterus, the decidua, being thin at this point, 
offers poor nourishment to the villi, which then grow eccentrically,—either on to 
the fundus or on to the other wall of the uterus,—a bilobate or a trilobate placenta 
resulting. Such a division into lobes may also result from the pathologic formation 
of fibrinous masses in the placenta. 


Allantois 


Amnion - , oY d Body stalk 


aoe as 
ge 
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Chorion 


Fig. 66. 
Fras. 65 anp 66.—D1AGRAMS BY PFANNENSTIEL, SHOWING FORMATION OF ABDOMINAL PEDICLE AND ALLANTOIS, 
v.v., Vitelline vesicle; A.c., amniotic cavity; s.F., Schultze’s fold; a.s., Amnion covering of umbilical cord. 


Some placentas are soft and very vascular; others are harder and more fibrous, 
without being pathologic. The tissue of the organ is dark red, soft, friable, but 
interwoven with tough fibrous tissue and blood-vessels. The maternal surface— 
that surface which lies on the wall of the uterus—is covered with a thin, grayisn, 
translucent, slightly roughened membrane, which cannot be peeled off, but tears 
away from the underlying soft pulp of the placenta. This is that part of the 
decidua basalis called the compacta, and which normally separates from the 
spongiosa and comes away with the placenta when it leaves the uterus. This 
gray membrane is broken here and there; small bits are absent, and in places it is 
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thicker and opaque. At the rim of the placenta, and extending a little under the 
amnion, the chorionic ectoderm and decidua accumulate, the closing ring of 


Schultze’s fold 


Relic of umbilical vesicle and duct 


Fic. 67.—Scuu.rze’s Foup. 


Waldeyer (Grosser). If you scrape into this area, you will find a large sinus, the 
circular or marginal sinus, and it may be followed all around the circumference of 
the placenta. (See Fig. 55, p. 41.) 


Fig. 68.—NorMAu Puacenta (MATERNAL SURFACE). 


The maternal surface of the organ is divided by decidual septa into numerous 
lobes called cotyledons. If one pushes the cytoledons asunder, the septum 1s 
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split, and the venous sinuses which lead into the intervillous spaces are disclosed. 
(See Fig. 57, p. 42.) Occasionally a cotyledon will be sessile on the surface of the 
placenta, and may be left in the uterus. The most careful examination of the 
delivered placenta will fail to discover the absence of such a piece, and serious 
iIIness of the mother may result from its retention, such as hemorrhage or sepsis. 

The fetal surface of the placenta is covered by the thin, glistening amnion, 
through which one sees the placental arteries and veins coming from the cord and 
branching in all directions until the smallest twigs disappear about one-fourth of 
an inch from the edge of the placenta. The surface is uneven, gray, and reddish, 
sometimes dotted with whitish and yellowish areas of fibrous tissue. These are 


Fie. 69.—NorMAL PLacENTA (FETAL SURFACE). 


called white infarcts, are very common, and will be considered under the pathology 
of the placenta (p. 596). The amnion may be stripped off the fetal surface except 
at the insertion of the cord. It is attached here only by the Jelly of Wharton. In 
rare cases the amnion may be stripped off the cord also, the jelly of Wharton being 
present here too. The chorion leve, that portion of the periphery of the ovum 
which lay against the decidua capsularis, and in which the villi have atrophied, to- 
gether with the amnion, forms a veil-like structure hanging from the placenta ‘and 
called the membranes. The chorion is the outer layer, thicker, cloudy somewhat 
opaque, and easily torn. On its maternal surface are the remains of ie decidua 
vera and capsularis, which can be scraped off with the finger-nail as débris. Early 
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in pregnancy and in pathologic cases it is a thicker membrane. Occasionally one 
sees blood-vessels running in the decidua, especially in the neighborhood of the 
placenta. The amnion is tougher and transparent. 

The umbilical cord is inserted about the middle of the placenta, but it may be 
found at any point—at the edge (insertio marginalis) or even in the adjacent mem- 


Fie. 70.—BriLopaTe PLACENTA WITH VELAMENTOUS Fie, 71.—TReEFoIL PLACENTA. 
INSERTION OF Corp. 


branes (insertio velamentosa). At its insertion are occasionally found small 
epithelial amniotic growths or caruncles, also the fold of amnion, carrying the — 
ductus vitellinus, Schultze’s fold. At some point in the membranes there is an 
opening through which the fetus passed. This lies usually 10 cm. from the edge 


Fic. 72.—HorsesHor PLACENTA. 


of the placenta, showing that such was the distance from the internal os of the 
uterus to the edge of the placenta. The opening may be close to the edge, which 
shows that the placenta lay near the internal os, or even over it—placenta previa. 
The placenta is situated usually on the anterior or the posterior wall of the uterus, 
seldom over the internal os (placenta previa), and most rarely in. the fundus. it 
may lap over from one side to the other. The causes of particular insertions of the 
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placenta are unknown. Endometritis and subinvolution certainly have something 
to do with the location of the placenta low in the uterus. 

The umbilical cord connects the fetus with the placenta, and is the means of 
conveyance of the fetal blood to and from the latter. It is formed by the abdom- 
inal pedicle of the embryo, as was described on DP. 44, The amnion, as it devel- 
ops, surrounds the cord, but is not attached to it. This occurs later. On cross- 


Fic. 73.—PLACENTA SUCCENTURIATA. 


section the cord shows the covering of amnion epithelium, two arteries (some- 
times one) and one vein (sometimes two), the relics of the vitelline duct (often lost), 
remains of the allantois, and the jelly of Wharton, which binds all together. If 
there is much jelly of Wharton, we speak of a fat cord; if little, of a lean cord. 
The amnion, with its pavement epithelium, passes over into the skin of the fetus 
at the navel, where there is a sharp line of demarcation between them. A plexus 
of capillaries ascends the amnion for one-eighth of an inch, but there are no blood- 


Fie. 74.—BarrLEpoRE PLACENTA. 


vessels in the cord except those mentioned. Vasa propria do not exist here, but 
they do in the vessels of the placenta. Nerves were not found by Virchow and 
most searchers, but K6lliker and Valentine found them. At first the cord is very 
short, but as the child grows it lengthens until, at term, it measures about 50 em. 
This varies from a few millimeters to 300 em. A length of over 100 em. is very 
rare. The spiral twists in the cord, of which there may be several hundred, are 
best explained by the movements of the child, but the direction of the growth of 


the arteries, and the effect of the pumping action of the fetal heart, may be partly 
causative. Stowe found that the tensile strength of the cord was from 8 to 15 
pounds. Runge describes the anatomy of the vein. 
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The umbilical arteries are continuations of the hypogastric vessels ; the vein 
comes from the umbilical vein. The arteries are twisted on themselves; they are 
twisted around the vein, and the vein is also twisted, and, as a result, there seem 
to be valves in the vessels, called valvulze hobokenii. The arteries usually anasto- 
mose near the placenta. In 6 per cent. (Hyrtl) only one umbilical artery exists. 
They have a strong middle coat. The arteries and vein are sometimes curled into 
nodes which, covered by the jelly of Wharton, form the so-called false knots on 
the cord. True knots are also found. 

The Amnion and Liquor Amnii.—The thin, transparent, silvery, tough mem- 
brane lining the chorion leve and frondosum (placenta) is the amnion. Its forma- 
tion has already been considered. It is now being successfully used in skin-graft- 
ing. (See p. 43.) Occasionally a little of the jelly of Wharton exists between 
the two structures. ‘he liquor amnii is produced by the amnion at the very 
earliest period of fetation, and at*first it is erystal clear; later it becomes more 
opaque. The amount at full term varies from 500 to 2000 gm., depending on 
many conditions, one of which 
is the size of the child, another 
multiparity—more liquor in each 
instance. Quantities less than 
500 gm. and more than 2000 are 
pathologic, the former being called 
oligohydramnion, the latter polyhy- 
dramnion. The amount of the fluid 
increases up to the seventh month; 
from then on it regularly decreases 
until, at term, there is usually but 
enough to fill out the spaces between 
the irregular contour of the fetus and 
‘the uterine wall. It is a clear fluid, 
more or less milky from suspended 
particles of vernix caseosa. This 18 artery 
the accumulated and exfoliated epi- 
dermis, sebaceous matter, and lanugo 
from the skin of the child and the 
cholesterids and glycerids secreted 
by the amniotic epithehum (Keif- Fie. 75.—Srcrion oF UmaiiticaL Corp at TERM. 
fer). There are also some leukocytes 
and unclassified cells. If the fetus dies, the liquor amnii becomes blood stained, 
and if the child is asphyxiated, one finds it green and thick from the admixture of 
meconium. It has a peculiar sperma-like odor, and a specific gravity varying from 
1006 to 1015, which diminishes as pregnancy advances. The reaction is faintly 
alkaline or neutral. The cryoscopic (freezing) point of the liquor ami is shightly 
higher than that of the maternal blood (A = 0.56). Therefore, speaking generally, 
the liquor is destined to be absorbed (Keim). Clinically, one can observe fluetua- 
tions in the amount of liquor amnii. At the seventh month a sudden increase may 


often be noted. > . 
The chemic analyses of liquor amnii vary considerably. Prochownik found 


the following: 


Vitelline duct 


REACTION. Spreciric GRAVITY. | ALBUMIN. Fats. INORGANIC. WATER. 
1. Neutral . 1081.5 6.81 0.20 6.27 986.62 
2. Neal : 1006.2 7.70 0.10 5.50 986.09 
3. Neutral . 1007.1 8.20 122 5.68 985.30 
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Sandmeyer examined the liquor amnii with a view to determining its food value, and found 
it contains an average of 0.22 per cent. of albumin. Thesalts are in about the same proportion as 
human blood-serum, 7. e., 0.5 per cent., and are the chlorids, phosphates, sulphates, and carbonates 
of sodium and calcium, with very little potassium. ; 

An important finding is urea, which was found by Prochownik as early as the fourth week, 
and which increases toward the end of pregnancy and with the size of the fetus. The amount 
varies from 0.02 to 0.4 per cent. Ahlfeld, in a case where the bag of waters had ruptured thirty- 
one days before labor, could find so little urea in the collected liquor amnii that it could not be 
measured. Barnes says that since there is urea in the egg, the fetus must excrete It. 

The albumins in the liquor are serum-albumin, globulin, and an ovovitellin-like substance 
(Goenner). The electrolyte concentration is less than that of the blood-serum. ; : 

Bondi found pepsin, a diastatic ferment, a fat-splitting ferment, and one like fibrin-ferment 
in the liquor amnii. These facts are important in connection with the maceration of fetuses after 
they die. In diabetes sugar is present in the liquor. Normally, bacteria are not present, but 
under pathologic conditions they may wander up the cervix and through the membranes, or 
through the musculature from adherent adjacent organs, e. g., inflamed bladder and appendix or 
decomposing fibroids. ; 

The Sources of the Liquor Amnii—Naturally, the liquor amnii comes ultimately from the 
mother, but much discussion has arisen as to whether the fetus excretes it, either as urine or 
through the cord and fetal placenta, or whether it passes directly into the cavity of the uterus 
from the maternal vessels. Probably both hypotheses are true. In favor of the first theory have 
been adduced—(1) Constant presence of urea in the liquor amnii (the fetus urinates into it); (2) 
the demonstration of urine in the bladder of new-born children; (3) the occurrence of polyhy- 
dramnion when the fetus has heart disease, in unioval twins, and in fetal monsters. In the 
latter, however, one must remember that monstrosities are frequently caused by amnionitis, 
which may also cause the polyhydramnion. 

The theory that the liquor amnii is a transudate from the maternal vessels is most plausible. 
(1) When potassium iodid is given the mother, it will appear in the liquor amnii, but not in the 
fetal kidney (Haidlen). In diabetes sugar appears in the liquor amnii. (2) When the mother 
has heart disease or any affection attended by dropsies, one will often find an increase of the fluid. 
(3) Early in pregnancy, and when the fetus has been dead for some time, there is relatively too 
much fluid in the uterus. (4) Wohlgemuth and Massone experimentally showed that diastase in 
the maternal blood appears in the liquor amnii when the fetus is dead. Polano believes the 
liquor is a secretion of the amniotic epithelium, and since pathlogic changes in the amnion have 
been found in cases of hydramnion, color is lent to this view. That the fetus urinates into the 
liquor amnii is improbable. If urea was excreted in this fashion, more of it should be found, and 
it is unreasonable to suppose that nature would have an individual floating in and drinking its own 
excreta. Cohnstein and Zuntz have proved that the arterial pressure in the kidney is too low 
even for the production of urine. Ahlfeld proves almost conclusively that the fetus does not, 
normally, urinate into the liquor amni; that when this does occur, it 1s accidental, and probably 
due to some more or less serious circulatory disturbance. (See Wagner, Kirstein, 1927.) 

In a case where I administered methylene-blue to the mother before labor, it was excreted by 
the new-born child in the urine for several days after birth, but the liquor amnii was not blue. 


The Uses of the Liquor Amnii.—The fluid around the child has most important 
functions: 1. First it isa food, which the fetus drinks. This is proved by—(a) The 
finding of lanugo in the meconium after birth, and real swallowing motions have 
been determined in the fetus during the latter months of pregnancy. (b) In a ease 
of occlusion of the gullet the fetus was atrophied. (c) The liquor amnii contains 
albumin constantly, and if the fetus drinks enough, it will get a considerable amount 
of albumin. 

2. It is a water-cushion taking up the shocks from external injury, and allowing 
free motion to the fetus; this prevents deformities, e. g., club-foot. In cases where 
the liquor is very scant the child is folded compactly together, and shortening of the 
muscles, wry-neck, and various distortions of the extremities result. 

3. It prevents the amnion from adhering to the fetus and causing deformities 
é. g., harelip, hemicephalus, amputations, imperfect closure of the body cavities, 
all examples of arrest of development due to strands of amnion, called Simonart’s 
bands. It preserves the cord from pressure and renders the movements of the 
child less painful to the mother. It stabilizes fetal temperature. 

4. During labor it—(a) Helps dilate the passages by forming a fluid wedge with 
the membranes, and (b), surrounding the fetus completely, it distributes, as all 
fluids do, the compression exerted by the contracting uterus, equally in all directions 
and thus Saves any part of the fetus from injurious pressure. When the liquor Ser 
has been discharged, the fetus is exposed to this pressure and may succumb to it. 
By the same action the placenta is held against the uterine wall. (c) It washes out 


DEVELOPMENT OF THE OVUM 


and by its slightly bactericidal action, pre- 
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i to thi uld 
fifth’month. After the fifth month add to this five each month; thus at four months a fetus sho 


be about 16 em. long; at six months, 30 cm. (5X5+5); at seven months Od ee, 
The length of the fetus is the safest guide in the determination of its pe Pape ce Ne ie en © 
length and weight. Some babies grow faster than others, and their growth, testa Aiea 
temporarily during pregnancy. Wey ein ag a er ea oe ees bios x - Pere 
The Fetus at Various Periods.—Among the bes s on the earh vum is t ne 
i is ‘! i ” Leizpig, 1882, the following pictur 
His, and from his “Atlas der Anatomie menschl. pomsiel se Bye Purp Mas asi 
are taken (Figs. 78 and 79). His distinguished three periods 1n os Peileaed 
i : th, and fifth weeks; and fetal, from th 
during the first two weeks; embryonal, the third, fourth, and paisa eg buthan Oven ho 
until term. The ovum in the first weeks interests the practical obste ay serngst 
i i i i ssible to judge the age of the little, shaggy, 
be studied only with a microscope. _ It is almost impossib ee Ve 
i 1 se they are often pathologic. a 
ladder-like ova that are expelled in early abortions, because ) : 
vee rule, however, an ovum the size of a pigeon’s egg 1s four weeks, and one the size of a hen’s 
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60 days 


Fie. 78.—Earity Em- Fia. 79.—Two Empryos, ONE AnouT ELEVEN WEEKS, THE OTHER, FIFTEEN 
BRYOs (from His). TO SEVENTEEN WEEKS. 


egg, six or seven weeks. After this period the length of the fetus from nape of neck to sacrum, and 
still later the total length, or better the sitting height, give more certain conclusions. 

End of the First Lunar Month.—An embryo of this period is 2} mm. long. The yolk sac is 
still prominent and a distinct umbilical cord has not yet formed. There are no external indica- 
tions of the eye, ear, or nose, although a mouth and primitive jaws exist. Buds representing the 
extremities appear during the following week. The visceral arches are distinct; the heart is a 
bulging, flexed tube lacking its characteristic chambers; the blind intestinal canal still opens rather 
broadly on the yolk sac; the first indication of the liver appears, but the kidney is undeveloped. 

End of Second Month.—The fetus is 3 em. total length; the branchial arches are prominent 
at the beginning of this period, but disappear at its end. The nose, ear, and eye are present, al- 
though the eyelids are still fused. The extremities, at first bud-like at the end, show the division 
into three parts: first, the arm, forearm, and hand; then the thigh, leg, and foot, and the digits are 
more marked. The tail-like process has disappeared. The navel begins to close; the liver de- 
velops, also the abdomen, which is not yet quite closed, and the external genitals appear, but it is 
impossible to determine the sex of the fetus, since the male and female genitalia are developed from 
identical organs and are differentiated later. 
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‘The villi in the decidua serotina grow luxuriantly, forming the future placenta, the perma- 
nent fetal maternal relations being now fully established. 

End of Third Month—tThe ovum is a little larger than a goose-ege, and the fetus 9 cm. 
long, weighing 5 gm. at the beginning and 20 gm. at the end of the month. The navel is closed, 
the internal genitals differentiated. The external genitals are alike in the two sexes. At the 
beginning of the eleventh week the scrotum closes, and the sex may be determined. The intestinal 
canal is formed and contains bile (Zweifel). The body resembles a human being, though the head 
is still proportionately extremely large. Centers of ossification are visible in many of the bones. 

_ End of Fourth Month—The fetus is 18 em. long, and weighs 120 gm. at the end of this 
period. Meconium is present and is turning green (Charpentier). The muscles are active, fetal 
movements being occasionally felt by the mother. The heart-beat is strong and has been heard. 
The external organs of sex can easily be differentiated. The skin is bright red, transparent, so 
that all the vessels are visible. Lanugo—fine hair—appears on the skin. 

Fifth Month.—The fetus is now 25 em. long, and weighs 250 to 280 gm. (7 to 9 ounces). 
The head is still very large, being the size of a hen’s egg, but the abdomen is less prominent. 
The fetus is lean. The skin is still red, but, owing to the deposition of fat, is less transparent. 
The lanugo is present all over the body, but on the head there are indications of hair. The nails 
can be distinguished. The eyelids are closed. Such a fetus may live for five to ten minutes with 
strong heart-beat and attempts at respiration. 

Sixth Month.—The fetus, at the end of the sixth month, is 28 to 34 em. long and weighs 
about 645 gm. (114 pounds). Its body is more in proportion, though still lean, the amount of fat 
in the skin being still small. The skin is wrinkled, and vernix caseosa begins to form. This is the 
accumulated, exfoliated epithelium and sebaceous secretion. The eyebrows and lashes are formed; 
the eyelids are separated, and such an infant born, may breathe, though superficially, and live for 
several hours under favorable conditions. Since its respiratory, digestive, and assimilative organs 
are undeveloped, no artificial means will preserve these fetuses from congelation and starvation. 
Leports of the rearing of such infants are to be discredited. 

Seventh Month.—Length, 35 to 38 em.; weight, 1000 to 1220 gm. (around 214 pounds). 
The infant looks like a dried-up old person, with red, wrinkled skin. The wrinkles fill out with 
fat and disappear, but in later life or in illness they develop again in the same form and distribu- 
tion. One can often trace family traits through these wrinkles. The eyes are opened; the tes- 
ticles sometimes have entered the scrotum. The child cries with a weak whine or grunt, but, since 
the lungs are not developed, it can seldom be kept alive. Rarely, an infant at seven months of 
gestation is as far advanced as another at eight months, and can, of course, survive. Those chil- 
dren of the early part of this period which the author has succeeded in raising have in later years 
not given him much satisfaction, having nearly all become hydrocephalic, dwarfed, or paralytic. 
From the twenty-seventh to the twenty-eighth week not a few have been saved and are growing 
promisingly. 

Eighth Month.—The child is now 43 cm. long, and weighs around 1600 gm. (314 to 4 pounds). 
The pupillary membrane has disappeared. The skin, though still red, is not so much wrinkled, 
and the child is less lean. Vernix caseosa and lanugo are still present. The testicles are usually 
in the scrotum. The bones of the head are soft and flexible; ossification begins in the lower 
epiphysis of the femur. Meconium is passed with difficulty. Crying is stronger, but some- 
times only a whimper. Such children may generally be reared with the aid of maternal milk, 
good nursing, and a proper incubator (Ahlfeld). 

Ninth Month—Weight, about 2500 gm. (around 514 pounds); length, 46 to 48 cm. The 
lanugo begins to disappear from the face and abdomen, the redness fades, the wrinkles smooth out, 
the panniculus adiposus develops, the limbs become rounded. The nails are at the tips of the 
fingers. Circulatory, respiratory, and digestive organs are now well developed, though the child 
requires good care for a successful extra-uterine existence. 

Tenth Month—Weight, 3100 gm. (7 to 744 pounds); length, 48 to 50 cm. Ahlfeld says the 
fetus may lose a little after the fortieth week. At the end of this period the child is prepared to 
cope with the factors of an extra-uterine existence. It is “ripe” or “at full term. 


The Fetus at Term.—A fully developed, ripe fetus presents the following signs 
of maturity: length, 50 cm.; weight, 3400 gm. (7 to eZ: pounds) ‘ the skin is 
white or pink, a fleshy red denoting prematurity; vernix caseosa is thick in the 
creases and around the shoulders and back; the hair is several centimeters long; 
the lanugo mostly gone; the finger-nails are firm and protrude beyond the finger- 
tips and to the tips of the toes; the panniculus adiposus is well developed; the milia 
and comedones around the nose have usually disappeared; the chest is prominent; 
the mammary glands project; the navel is at the middle of the belly, and two or 
three centimeters below the middle of the body (higher in boys than in girls); the 
testicles are in the scrotum; in girls the labia majora cover the minora; the ear 
stands out from the head, its cartilage being well developed; _the bones of the head 
are hard, the sutures narrow; the circumference of the head is equal to or less than 
that of the shoulders (Frank), the height of the head is one-fourth that of the 
body (Stratz), the voice is loud and strong; sucking movements are vigorous and 


sustained; meconium is passed early and often. 
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At autopsy one finds other signs of maturity in the advanced ossification of 
the bones, e. g., the ossification center in the lower end of the femur is 7 to 8 mm. 
broad, and the cerebral convolutions resemble those of the adult brain. z-Ray 
studies of fetuses to determine their age I have found unreliable because the ap- 
pearance of the various ossification centers is not regular, but Hess and Adair have 
found that particular roentgenologic study of the upper extremities, the upper 
spine, and the head give data which are useful. von Winckel found the size of the 
liver and other organs a guide to the age of the fetus. The size and development of 
the placenta and cord are unreliable indices of maturity. Vascularity of the de- 
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cidua at the border of the placenta is usually a sign of prematurity of the ovum, 
but endometritis must be excluded. Ahlfeld found scratch-marks on the amnion 
made by the fetus after its nails had grown beyond the finger-tips. This might be 
useful in medicolegal cases to determine, from the secundines, if the puerpera 
had delivered a viable infant. (See Dr. J. H. Hess’s book for an exhaustive con- 
sideration of this subject.) 

Not any one of all these signs is absolutely reliable. The most certain is the 
length of the fetus, but even this varies from 48 to 52 em., while children of 55 to 
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62 em. have frequently been delivered. The weight of the fetus is especially un- 
certain, as a nine months’ pregnancy may produce a child of only 1700 gm. (33 
pounds), while one of eight months may develop an infant of 3840 gm. (84 pounds). 
Hodge (1850) taught that well-matured children are sometimes born before full 
term, and Parvin mentions a case of an infant weighing 7 pounds delivered after less 
than two hundred and twenty-six days of gestation. 

Some children at term or over term are small and ‘puny because of general de- 
bility of the mother or sickness during pregnancy. A prolonged febrile disease, for 
instance, typhoid, during pregnancy will compromise the growth of the fetus, as 
also will chronic diseases, diabetes, heart disease, tuberculosis, the various anemias, 
and syphilis. Bright’s disease is particularly unfavorable, since the placenta is 
frequently infarcted (le placenta albuminurique) and its nutritional function inter- 
fered with. On the other hand, there is good reason for believing that the mother 
can become ill from toxins made by the child or placenta, or perhaps from abnormal 
fetal endocrinal gland actions. The influence of the endocrinal glands, both ma- 
ternal and fetal, on the development of the child is now being studied; indeed, the 
relations of the fetus and host offer a promising field for investigation. 

Diseases and abnormal location of the placenta restrict the growth of the child. 
The children in placenta previa are usually undersized. Women with generally 
contracted pelves often have small babies, thus giving evidence of a hereditary 
tendency to arrest in development. La Torre finds no difference in size in the chil- 
dren from women with contracted pelves and those with normal pelves, but his ob- 
servations were mainly on rachitic women. Large muscular women have large 
babies, and the same is true, to an extent, of the father. The head of the child 
bears a certain relation to that of the father and mother. Fat women usually have 
large babies. Women of the better classes have larger infants than the needy poor. 
Workers in factories have small children, and in some European countries pregnant 
women are not allowed to work in them during the latter months, many being sent 
to maternities to rest during the period. This restriction has been enforced even 
in the face of the demands for women’s work by the necessities of war. Statistics 
have shown a distinct improvement in the general health of the mothers and a 
gain in the weight of their infants since this practice was instituted. Cigarmakers 
and workers in lead and phosphorus, if abortion and premature labor do not occur, 
have puny children. White children are larger than colored, American larger 
than European, boys larger than girls—8 to 5 ounces. Children born in wedlock 
are heavier than the illegitimate; this may be due to the attempts to produce 
abortion which many unmarried mothers make, to tight abdominal constriction 
practised to hide the evidence of pregnancy, and to the lack of nourishment and 
care they often suffer. ae) 

The children increase in size in successive pregnancies, which is due to the 
better development of the mother which comes with years, the more active circula- 
tion in the uterus, and the prolongation of the later pregnancies. The first child 
is likely to be small or thin, since it often comes a few weeks before term; the uterus 
is tense and allows little freedom of movement, and the health of women in their 
first pregnancy is usually not as good as in the subsequent ones. Statistics seem 
to show that the first children are less strong physically, and more often became 
tuberculous or insane. The children of later pregnancies, too, are better developed 
mentally than the first born. Many great men were later children in large ie 
ilies; for instance, Benjamin Franklin was the seventeenth ; Napoleon, the eighth; 
Daniel Webster, the seventh; Wagner, the seventh; Irving, the eleventh; Coleridge, 
the thirteenth, child of their parents. After the eighth or ninth child a reduction 
in size is often apparent especially among the poor, due to a decline of the general 
health. Children from women after a long period of sterility are smaller than usual, 
and the infants of young girls are generally undersized. 
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If the child is carried over term, which is not seldom, it overgrows, the head 
hardens, and the muscles and fat become firmer. (See the chapter on Prolonged 
Pregnancy.) 

The evidences of life of the fetus in utero form an interesting study. The fetal 
heart can be heard; heart and funic murmurs, too; one can feel the pulsation of the 
heart through the abdominal wall—all of which will be considered fully under the 
Diagnosis of Pregnancy. The fetus moves its limbs and body from the earliest 
months, and the movements are audible and palpable from the fifteenth week. 
Often one sees an extremity move under the abdominal wall, and sometimes the 
legs kick out with considerable force. These movements may be so active that they 
disturb the mother’s sleep and require treatment, such as a tight abdominal binder 
and a dose of sodium bromid. The child has periods of sleep, of rest, and of activity. 
The mother may notice that the fetus stretches itself after a period of quiet. The 
author has felt the child flex or extend its head, withdraw its hand when the member 
was touched, and move out of a strained position into one more comfortable. The 
infant swallows the liquor amnii in large amounts, lanugo and vernix caseosa having 
been found in the meconium. These swallowing motions have never been diag- 
nosed. The fetus also sucks its fingers in utero. Ahlfeld reports a case where the 
child’s thumb was swollen at birth, and it immediately put the swollen member in 
its mouth and sucked it. In face presentation the child will suck the examining 
finger. One of the most interesting phenomena of intra-uterine life is fetal hiccup. 
Mermann first described it, but Ahlfeld has worked up the subject. The author 
has very frequently found it, and many intelligent women have remarked and 
correctly diagnosed the phenomenon. The movements are short, quick jerks of the 
shoulders and trunk, 15 to 30 a minute, regular, visible, audible, and palpable to the 
observer. They resemble hiccups perfectly except the absence of stridor. The 
author has heard them as early as the fifth month of gestation. They may continue 
fifteen to twenty minutes and become very annoying to the mother, recurring at 
more or less frequent intervals until delivery. In one case the author heard the 
sounds distinctly just before the child was born, and within a minute after the 
child was delivered it was hiccuping so loudly that it was heard in the next room. 
The contraction of the diaphragm has been felt by the hand in the uterus during the 
operations of version and extraction, but it was impossible to be sure that the in- 
fant was not suffering from asphyxia and was gasping for breath. The latter ex- 
planation of such a movement is the first one to be thought of in cases of this 
nature. 

Another phenomenon, not so common, and more uncertain of diagnosis, is the 
respiratory action of the child in utero. If one carefully observes the umbilical 
region of a thin woman, pregnant near term, one may discover fine rising and 
falling movements of the abdominal wall. They occur 60 to 80 a minute, are inter- 
mittent, and are most pronounced in the region of the child’s chest. Ahlfeld has 
studied these motions very thoroughly, and is convinced that they are due to minute 
excursions of the fetal chest, and he has succeeded in getting graphic tracings of 
them with the cardiograph, showing that when the chest expands, the abdomen con- 
tracts. As asupport to this theory one may add the daily observations of the new- 
born child. Inspection of the chest will show, just before the gasp that precedes the 
first cry, tiny rapid inspirations and expirations. These are best observed on the 
apneic child delivered by cesarean section. The motion in utero serves to strengthen 
and prepare the diaphragm and chest muscles for the function of respiration, but 
it Is not strong enough to suck liquor amnii further than the pharynx, whence it 
probably is swallowed (Schmidt, Lit.). 

. The Mental State of the Fetus in Utero.—A child shows, very shortly after 
birth, a few evidences of mental action. It turns its face toward the light; it draws 
the foct or arm away from an obstructing object. The special senses are all present; 
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even if only a few hours old it makes a wry face when a solution of quinin is placed 
on the tongue; a loud sound causes it to start; it feels pain, and it sees. 

The mental condition of the fetus in utero has been the subject of much specula- 
tion. That the child lies in a continuous “dreamless sleep”’ (Parvin) is not prob- 
able. Intelligent mothers have said they could distinguish periods of sleep, of rest, 
and of activity. The child will assume a more comfortable attitude after it is dis- 
turbed by external manipulation with movements that are not all reflex. During 
labor it will wriggle its head away from the examining finger; it will draw its hand 
away from one’s grasp. As Bailey said, it is probable that a vague and obscure 
will intervenes in the production of these movements. 


Palpation of the fetus increases the rapidity of the heart. (For further infor- 
mation on this subject see Peterson and Rainey and Canestrini.) 
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CHAPTER III 
THE PHYSIOLOGY OF THE FETUS 


Tus is a new science, and known facts are few, though many hypotheses have 
been advanced and supported by deduction from the study of the lower animals. 
The ovum is not a part of its mother, but simply a parasite, possessing all the func- 
tions of an organized being. 

In the first days after fertilization the ovum probably is nourished by osmosis 
and imbibition of the fluids surrounding it in the tube. When it reaches the uterus, 
the trophoblast is already developed, and these cells eat into the uterine mucosa. 
The immense development of the decidual cells may be to serve as nutriment for the 
ovum, and the same is gotten and prepared by the trophoblast. The glands of the 
uterus enlarge enormously, and are filled with secretion, as is shown by Fig. 41. 
This secretion has fat from degenerated leukocytes, and was called uterine milk by 
the older writers, and their view that it furnished nourishment to the ovum may 
not be without foundation, though in the human placenta the villi do not dip into 
the glands. In earliest fetation the glands around the ovum contain blood. Until 
the placental circulation is established, the ovum very probably is nourished in the 
two ways indicated. 

The Fetal Blood.—The blood at term has about the same appearance as ma- 
ternal blood, but has less fibrin and hemoglobin and more salts (Preyer). It con- 
tains hemolysin, which has also been proved to pass through the placenta from the 
mother. Its blood may react, as does its mother’s, to the introduction of foreign 
albuminoids, by the production of antibodies. It has less complement than the 
mother’s blood. The Wassermann reaction is not determinable until the third week. 

The nucleated red blood-corpuscles have all disappeared at the ninth month. 
The red blood-corpuscles are more easily decomposed than the mother’s, but 
show increased resistance to hemolysis by cobra toxin. Boys have more than girls 
(8 per cent.). The fetus has a relative leukocythemia, and the number of leukocytes 
in the umbilical vein is greater than in the arteries; wherefore, since the white blood- 
eorpuscles cannot pass over from the mother, one must conclude that they are 
made in the placenta. (For fetal blood chemistry see v. Oettingen.) 

The hemorrhagic and icteric tendencies of the new-born and its weakness 
against infection show that it has a special blood pathology, but little is actually 
known about it. Its immunities are not yet developed, and, unless it receives anti- 
bodies from the mother via the milk, it suecumbs easily to infections. 

The Fetal Circulation.—The yolk sac has slight nutritive properties; it ac- 
quires a store of nutriment from the mother, and supplies it to the growing embryo 
through two sets of vessels—the vitelline arteries and veins. This is the first, or 
“vitelline,” circulation; it is prominent for the first four weeks, and disappears later 
(Fig. 81). With the development of the chorionic villi and the umbilical vessels 
on the body stalk the fetus is provided with a new, rather a more direct, source 
of nourishment. The capillary system of the umbilical arteries and veins rapidly 
invades the growing villi, and thus the osmotic connection between the maternal 
and fetal blood is soon established. Figure 83 shows the vitelline and umbilical 
circulation existing side by side. The fetal blood now passes from the primitive 
heart through the primitive aorta, the umbilical arteries, to the capillaries lining the 
periphery of the ovum, and dipping into the chorionic villi, returning through the 
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umbilical veins to the heart through the ducts of Cuvier. As the liver develops the 
blood returning from the chorionic area through the umbilical vein, traverses the 
liver, but soon, since the vessels of the liver cannot accommodate the rapidly 
growing demands of the developing placental circulation, a by-pass is formed 
from the umbilical vein through the liver to the inferior vena cava. Thus the 
returning blood from the now fully differentiated placenta passes, part through 
the liver with that from the portal vein, and part through the by-pass, the duc- 
tus venosus Arantii, into the inferior vena cava. The circulation of the blood 
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Fig. 81.—Tue ViTELLine CrrcuLaTion (from a specimen loaned by Professor R. R. Bensley, University of Chicago). 


in the fetus before birth is different from that afterward, and at no part of the re 
is purely arterial blood sun ee - ae ey seh eee delivered by 
ion; they present a dull blue color, almost cya C. ’ ty, 
er ace eee and cleansed in the placenta, provided with ue 
substances and water for the fetus, is collected by the branches of the umbi ica 
vein and passes through the single vein of large caliber to the child, wee its 
body at the navel, then ascending behind the parietal peritoneum to the liver. ere 
the vein divides, several branches entering the liver directly, others anastomosing 
with the portal vein, while one large branch goes directly into the vena cava. This 
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is the ductus venosus Arantii. The blood of the vena cava ascendens is, of course, 
venous, and mingles with that coming from the ductus venosus, both proceeding to 
the heart, which is entered through the right auricle. Here, already slightly venous, 
it meets the pure venous blood entering the auricle from the head and upper part of 
the trunk. In the right auricle a mingling of these bloods occurs, a fact brought 
out by Pohlman and confirmed by Kellogg in Arey’s laboratory at Northwestern. 
This half arterial blood is now distributed as follows: Part goes through the foramen 
ovale into the left auricle, thence into the left ventricle and then up through the 
aorta as usual. Part goes into the right ventricle, whence, during systole, it passes 
into the trunk of the pulmonary artery, which has three branches, one for each 
lung and one that opens into the aorta. This by-pass into the aorta is called the 
ductus arteriosus Botalli, and serves to divert from the functionless lungs the 
excess of blood that the right ventricle throws out. One-half of the blood takes 
this shortcut to the aorta. Contrary to our old long-held notion, therefore, the 
heart distributes throughout the body blood of the same quality. The hypo- 
gastric—the former umbilical—arteries, leaving the internal iliacs in the pelvis, 


Fic. 82.—DIAGRAM OF THE VITELLINE CIRCULATION. 


Embryo, 20 mm. long, seven weeks’ growth. Vitelline circulation completed. Umbilical circulation increasing. 
Atrium dividing. Liver consisting of two equal lobes. Primitive aorte partly united. 


ascend alongside the bladder and urachus to the navel, then, winding spirally 
around the umbilical vein in the cord, reach the placenta. Here they split up into 
arterioles and capillaries in the villi. The fetal blood contained in the placenta is 
constantly undergoing the changes that in the adult occur in the lungs, the ‘liver, 
the blood-making and other organs of the body. Late in pregnancy the opening 
of the vena cava inferior moves over to the right of the auricle, and the foramen 
ovale begins to diminish in caliber; thus the right auricle receives fresh blood, and 
more blood is forced into the lungs and through the ductus arteriosus into the lower 
portion of the body. A more equable distribution of nourishment is effected, and 
greater symmetry of the body results. 

After the birth of the child important changes in the blood-currents occur. 
With the first inspiration the lungs expand. The pulmonary vessels are dilated 
and blood rushes into them from the right ventricle. Since the lungs now take all Gn 
supply from the pulmonary artery, the by-pass to the aorta, the ductus arteriosus 
Botalli, collapses and shrinks up. It is solidly obliterated in a few weeks. The 
aspiration of the right auricle and ventricle draws the blood from the umbilical vein. 
This and the influence of cold air cause the vein to collapse. Tying the cord shuts 
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off permanently the supply of blood from the vein. Its walls agglutinate, and 
in a few weeks the vein is obliterated, remaining as a cord-like hgament for the 
liver—the hgamentum teres. The ductus venosus Arantii also collapses and disap- 
pears. The pressure in the right auricle ceasing, that of the left auricle and ven- 
tricle increases, which results in the gradual closure of the foramen ovale. This 
opening sometimes persists for months, or may be the cause of permanent and fatal 
heart disease. Children with persistent patent foramen ovale are often cyanotic, 
especially when erying or on exertion, and are called ‘‘blue babies’ —morbus cxru- 
leus. The hypogastric arteries contract and thrombose, forming the obliterated 
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Fic. 83.—SYNcHRONOUS VITELLINE AND CHORIONIC CrrcuLATIONS (schematic). 


hypogastrics of adult anatomy. This is due to the fact that the left ventricle, 
unassisted as formerly by the right ventricle via the ductus Botalli, cannot force the 
blood the long distance through the cord to the placenta. In addition, exposure to 
cold contracts the umbilical arteries. The pulsation In the cord ceases, and the 
adult circulation is established. Normally, no clots form in any of the temporary 
s t the hypogastric arteries. 
eee alors The fetus in utero has all the functions of the infant, 
respiration, digestion, assimilation, metabolism, heat-production and ee 
excretion, etc., but, owing to its particular environment, these are all much modified. 
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The placenta does several of the vital functions of the fetus almost entirely. It is 
the lungs of the child; it performs nearly all its digestion; it assimilates food; it 
stores up glycogen (Bernard), and it is the general excretory organ. The decidua 
seems to possess the glycogenic power—Zaretzsky. Its functions should be con- 
sidred a little more in detail, though we will have to present much that is, at this 
time, unfinished or only partly proved. 


Fic. 85.—D1AGRAM OF FETAL CriRCULATION—SYSTOLE. 


Respiration —Zweifel proved that the umbilical vein contains oxygenated 
blood, and the arteries venous blood. If the placenta becomes detached or the 
cord compressed, the child dies from asphyxia. These two facts prove that the 
fetal blood is supplied with oxygen in the placenta. The fetus needs little oxygen, 
as its combustion processes are slow; it moves little and meets with no resistance; 
it has no perspiration with evaporation from the skin. It loses no heat. Since this 
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is so, the fetus tolerates withdrawal of its oxygen supply—asphyxia—very well for 
atime. As pregnancy goes on this toleration is lost. It is believed that the fetal 
blood is more and more venous in the later months of pregnancy. The process by 
which the fetal blood, carried to the placenta, becomes oxygenated is probably 
analogous to the process going on in the lungs. It is not by osmosis, because the 
oxygen is bound to the hemoglobin. The vital ‘oxidizing power of the placental 
cells, perhaps through the medium of an enzyme, splits off the oxygen and carries it 
to the fetal red blood-corpuscles. The process is similar to internal or tissue respira- 
tion, and perhaps the fat in the villi facilitates the change (Hofbauer). Wolff has 
shown that in the Langhans cells granules exist which cause oxidative synthesis. 

Digestion —In many respects the villi of the placenta resemble the intestinal 
villi. In selective and vital action they exceed the latter in vigor and variety of 
function. The placenta is a large gland, and it probably assumes the functions 
which the adult glands later perform. The fetus needs albumin, fat, carbohydrates, 
water, and salts. Exactly how albumin is carried over from the mother’s to the 
fetus’ blood is not known. Albumose, but not peptone, is found in the placenta. 
Very probably the syncytial cells secrete an albumin-splitting enzyme, the protein 
going over into a compound of lower type, and the albumin is then re-formed inside 
the fetal vessels. Fat, according to Hofbauer, is found in the deeper parts of the 
syncytium and in the vacuolated cells in the form of fine droplets. It comes from 
the blood of the mother, and in small amounts from the glands of the uterus. In 
cows and dogs, for example, the connection of the villi with the glands is intimate, 
and the latter play an important part in fetal nutrition. Physiologists are not sure 
how fat exists in the blood, nor do they know how it passes over to the fetus. 
Emulsified fat does not pass the placenta. Probably here again a fat-splitting 
enzyme (lipase) is in action, fatty acids and glycerin being formed. The analogy 
between intestinal and placental villi is again strengthened (Guillemet). 

Glycogen, demonstrated by Claude Bernard in the placenta in 1859, exists 
also in the decidua and syneytium (Driessen). How this and other organic com- 
pounds reach the fetus is not known. But we do know, thanks to the researches of 
Bergell, Liepman, and others, that many ferments exist in the placenta and prob- 
ably the transfer is made in a way analogous to that of the intestinal digestion and 
absorption. Givens and Howe believe that the nutrient amino-acids and glucose 
pass to, and the catabolites, urea and uric acid, pass from, the fetus through the 
placenta by diffusion. 

Water is readily absorbed by the villi, differences in the molecular concentra- 
tion between the two bloods accomplishing the transfer. Of the metals, iron is one 
of the most important, and the fetus needs a great deal of it. There is no iron in the 
blood plasma of the mother, therefore the red corpuscles must be used by the tropho- 
blast to provide the necessary amount. Probably the syncytium has a cytotoxic or 
hemolytic action on the erythrocytes, perhaps dependent on the transformation of 
the lipoid substances in the covering of the cells (Overton). The red blood-cor- 
puscles are destroyed by the villi and the hemoglobin by complicated and not fully 
understood biochemical processes, is unmade and reformed in the fetal red blood- 
corpuscles. Perhaps this destruction of erythrocytes accounts for some of the 
anemia of women in the early months of pregnancy. Mayer, in 1827, proved that 
substances in solution in the maternal blood pass on to the fetus through the mem- 
brane separating fetal and maternal blood, e. g., salts, potassium iodid, salicylic 
acid, atropin, etc., and in amount as they are dialyzable. We know that morphin, 
methylene-blue, the salts of mercury, lead, and arsenic pass over to the fetus. 
Gases pass over, as chloroform, ether, and carbon dioxid; therefore the danger of 
giving too much chloroform. Nicloux collected the literature on this subject up to 
1909. Pregnant women should avoid large gatherings, or where large coal-stoves 
are used, as the carbon monoxid may injure the fetus. 
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Bacteria may pass the placental barrier (see page 518), and toxins, antitoxins, 
and immune bodies also, although proof is difficult. The fetus itself also makes 
small amounts of antitoxins, agglutinins, bacteriolysins, ete. Halban taught that 
the placenta is a gland of internal secretion and while this theory is not proven, 
much is in its favor. 

As another source of nourishment mention must be made of the liquor amnii. 
It contains a slight amount of albumin, and the fetus drinks it in large quantities. 
This is proved by finding lanugo in the meconium, and the infant vomiting the liquor 
amnii after birth. The stomach of the fetus contains pepsin, and the intestines a 
tryptic enzyme; therefore the function of digestion could be carried on. Water is 
probably supplied the fetus in this manner. Until the second month the fetus is 
almost all water, has less solids even than milk. At the end of pregnancy the fetus 
is 74 per cent. water. The liver is active, demonstrated by its preponderating bulk 
and the presence of bile in the meconium. The meconium is a tarry, greenish- 
black substance, found in the colon of the fetus in considerable quantity even before 
the seventh month. It accumulates in the colon and, therefore, peristalsis must 
occur in the intestines. This has also been demonstrated experimentally. ‘The 
meconium becomes thicker in the latter weeks, since the intestine is absorptive. 
It is composed of secretions of the intestinal canal, the solid particles swallowed 
with the liquor amnii; lanugo, epithelium, vernix caseosa, and bile, and, chemically, 
cholesterin, bilirubin, fat, and mucin. 

The Kidneys.—These are active from the early months, as Nagel has shown. 
Ahlfeld denies that the liquor amnii contains urine. He says the excrementitious 
matters which the kidney usually excretes are taken away through the placenta. 
Still, urea has been found in the liquor amnii; the bladder has been found distended, 
even so as to be a hindrance to labor; the kidneys are there, and, by analogy with 
other organs, must work. Urine is often found in the bladder of newborn children. 
They sometimes urinate freely during delivery. Probably the action of the kidneys 
before birth is not constant or considerable—rather, exceptional. 

The child has its own general metabolism—internal respiration, anabolism, 
catabolism, heat production all go on as in the adult, but in varying degrees. The 
tissue changes are very active, since growth is so rapid, but the child needs to pro- 
duce very little heat, being so well protected. Its temperature is one-half to three- 
fourths of a degree higher than that of the mother. The products of the fetal 
metabolism are carried to the placenta. Glands with internal secretion probably 
functionate. 

Less is known of the excretory functions of the placenta, but such a function 
surely exists, since the fetus has very little other outlet for its waste matters. Some 
waste may accumulate as meconium in the intestinal canal, and a little more may be 
passed as urine or perspiration. That the mother can absorb materials from the 
child is proved by the injection of a salt, as iodid of potassium, into the child, and 
its demonstration in the saliva of the mother. That substances will pass from fetus 
to mother was suggested by Harvey and McGillivray and proved by Savory in 
1858. Carbon dioxid passes from the fetus and is excreted by the mother. 

The amount of actual waste furnished by the child cannot be large, because its 
nourishment is provided in a condition ready for immediate assimilation and con- 


version into living protoplasm. 


i Mother.—The symbiologic relations between the mother and fetus 
Fe dy, We know that a child may sicken, through the mother, of course, put 
independently, e. g., from bacteria normally present in her tonsils, carried via the blood to the 
placenta. Toxins absorbed from a diseased ovum may sicken en iN th dah aot 

The father may procreate a child which is symbiologically incompati Digay hi Ss i. ip 
mother. Congenital disease of the fetus, abnormalities of its endocrinal glands, impr ene c pene 
in the placenta may be due to paternal influences. The by-products of these perverted ¢ eae 

i the fetus, and, when absorbed, also to the mother. Clinically the 


tive to whe. ( th [ 
ee oe ane that hemorrhagic diathesis, hyperthyroidism, pregnancy nephrosis, 
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i r mesi i f pregnancy are due 
“apoplexie uteroplacentaire,” hyperemesis, and many other disturbances o 
to incompatibility of the fetus with its mother. The author has not proved these es - 
perimentally. They are presented here in the hope they will stimulate some reader to adop 
them as research problems. 


The Determination of Sex.—It is felt that there must be a natural law govern- 
ing the production of males and females, because the proportion between the two in 
nearly all countries is as 105 or 106 is to 100. The males have a higher death-rate 
in delivery and after, so that, among adults the relation is reversed. What this law 
is no oneknows, but we have many theories, a review of which may be found in the 
literature indicated below (Cohn, Dawson, Lahms, Morgan, Rauber). ; 

Sex may be determined—(1) In the ovum itself (progamy); (2) at the time of 
fertilization by the spermatozoid (syngamy) ; (3) by the influence of external factors 
during the first formative period of the embryo (epigamy). All the theories pro- 
posed may be grouped under these headings. 

Chromatic particles in the chromosomes of the germ cells are assumed to bear 
the hereditary qualities. During the course of development these particles are 
probably distributed to the various cells in a definite way, as are the chromosomes, 
by the process of mitosis. At maturation not only is the number of chromosomes 
halved (see p. 6), but it is assumed also that the number of hereditary qualities is 
reduced by half; in this manner a doubling of the number of hereditary qualities 
at the time of fertilization is prevented. The assumption that the chromosomes 
are the carriers of hereditary tendencies and determine sex is borne out by the ob- 
servations of cytologists on the germ cells of invertebrates, especially insects, and 
of some vertebrates. According to Winiwarter after maturation all human ova 
possess 24 chromosomes, while half of the spermatozoids contain 24 chromosomes, 
the other half 23. There is thus one extra chromosome in each mature ovum and 
in each of half the spermatozoids. This chromosome, because of peculiarities of 
size or shape, can be identified easily in many animals, and is termed the accessory 
chromosome. McClung was the first to assume that the accessory chromosome is a 
sex determinant. It has since been shown by Wilson, Davis, and others that the 
accessory chromosome carries the female sexual characters. When, in the case 
under consideration, a spermatozoid with 24 chromosomes fertilizes an ovum, the 
resulting embryo is a female, its somatic nuclei containing 48 chromosomes. An 
ovum fertilized by a sperm cell containing only 23 chromosomes (without the ac- 
cessory chromosome) produces a male with somatic nuclei containing only 47 
chromosomes. (See monographs, Goldschmidt, Brodauf, Hance.) 

J. Loeb, from a study of parthenogenetic frogs, concludes that all the ova 
are males, but that the spermatozoids are of two kinds, with and without a sex 
chromosome. If a spermatozoid with the chromosome fertilizes the egg, a female 
results. All his parthenogenetic frogs were males. 

Regarding the influence of environment scientists differ. Ploss and Waldeyer 
claimed that in the lower forms of life, as melons, cucumbers, favorable conditions 
produce females, and Fiirst claims that the larvee of bees, when the nourishment is 
insufficient, result in hermaphrodites. On the other hand, Pfliiger, Schultze, and 
Heapes (quoted by Ahlfeld, loc. cit.) have been unable to modify the sex of frogs, 
mice, and rabbits by altering their environment, but Trottet, by injecting epineph- 
rin into rabbits during the first fifteen days of gestation, has produced a decided 
surplus of males. 

Many conditions have been assumed as causative of sex distinction, and at- 
tempts have been made to influence nature, based on these, usually false, assump- 
tions. Hippocrates and Galen believed that boys come from the right ovary, girls 
from the left, and Henke, in 1786, advised coition on the corresponding side when 
a child of that sex was desired. Hofacker and Sadler believed that the father, if 
older, would produce more males, while Janke claimed the weaker party of the 
sexual act produced his opposite, both theories are still to be proved (Alich). 
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Siegel utilized the unusual conditions of the Great War to determine the time 
of conception and the incidence of sex. He found that if the husband returned 
on his short furlough right after the wife’s menstrual period the majority of the 
children were boys; if in the ten days before the period, more girls resulted. One 
of his tables of 115 cases shows of 56 conceptions occurring from the first day of 
the period to the ninth day, 48 boys and 8 girls; from the tenth to the fourteenth 
day, 10 boys and 14 girls; from the fifteenth to the twenty-third day, 5 boys and 
26 girls; from the twenty-fourth to the twenty-sixth, no conceptions; from the 
twenty-seventh to the onset of the next menses, 4 boys and no girls. Siegel con- 
cludes the overripe ovum (two days before to nine days after the beginning of the 
flow) shows 86 per cent. boys; the young ovum (from the fifteenth day after the 
onset of the menses to the twenty-third day) shows 84 per cent. girls. 

Diising, from the study of 10,500,000 births, finds more boys are conceived 
in winter than in summer, and Ploss found that women in high altitudes give 
birth to more sons than those on the plains. 


Nature still holds the secret of sex production, and it is a question if it is 
desirable, even if it were possible, for man to interfere in the matter. 
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CHAPTER IV 
CHANGES DUE TO PREGNANCY 


LOCAL CHANGES 


Tue rapidly growing ovum makes many demands on the maternal organism. 
It requires a great deal of room for its development, and a free blood-supply for 
its nourishment; then, too, the parturient canal must be prepared, and the means 
provided for the expulsion of the completed child. These are the local requirements: 
there are, in addition, demands on the organs of general metabolism—the liver, 
the kidneys, the ductless glands, the nervous system, etc., and, unless the proper 
balance is maintained, either mother or child or both will suffer. To meet these 
requirements of the growing fetus the whole body of the mother undergoes certain 
changes, which for the purpose of study are divided into local and general. 
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Fre. 86.—Muscie or Non-preGNANT Uterus. 
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Local Changes.—Naturally the uterus is most markedly altered. The normal 
uterus of a nulligravida is a pear-shaped organ, 614 em. long, 214 cm. thick, and 
4 cm. wide, weighing 42 gm. In multipare the uterus is 7% em. long, 5 em. os 
and 3 cm. thick, weighing 65 gm. It is made up of hard, unstriped muscle, Coreed 
in part by the peritoneum, moored to the pelvis by eight so-called ligaments, and 
attached to the pelvic floor by means of the vagina. 

During the first half of pregnancy the uterus enlarges as the result of a hyper- 
plasia of its muscular substance. This is a true eccentric growth, is much more 
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pre ete Search to accommodate the growing ovum, and is hat due entirely 
z had: : ; 

ana be beet growing ovum, as similar changes occur in the uterus with 

aes ae hypertrophy and also hyperplasia of the cells. The wall of the 

cathe he ir us 8 mm, before pregnancy, grows to be 25 mm. thick by the 

onth. ter this, the decidua capsularis comes to lie on and fuse with the 


Fig. 87.—Muscie or Precnanr Uterus. Cross- anp Lone SECTIONS. 
Removed at time of a cesarean section. 


decidua vera, and the development of the uterus is co-equal with that of the ovum. 
At no time in pregnancy does the ovum actively distend the uterus. In cases of 
twins and polyhydramnion there may be pathologic distention of the uterus. 
At the end of pregnancy the uterine wall varies from 4 to 7 mm. in thickness, 
and it is remarkable what muscular power this thin-walled organ may develop. 
The muscle-fiber of the non-pregnant uterus is spindle shaped, and about 50 
long. That of the full-term pregnant uterus is enormously enlarged (200 to 600) 
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and presents fine longitudinal fibrillations (Figures’ 86 and 87). The muscle-fibers 
of the cervix also undergo hypertrophy, but not as much as those of the fundus. 
Rarely cross-striated muscle-fibers have been found in the uterus, a phenomenon 
that may indicate metaplasia. 

The fibro-elastic tissue of the uterus is of great importance in view of the 
functions of the organ and its resistance to distention and the stress of labor. 
Dithrssen and others have shown that the fundus is less rich in elastic tissue than 
the cervix, that the fibers are most numerous in the outer layers of the uterus and 
around the vessels, from which they probably arise. Fieux states that the muscula- 
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Fic. 88.—ScHEMA OF THE OUTER LAYER OF UTERINE MUSCLE-FIBERS. 


ture of the cervix has disappeared before term, to be regenerated after labor, so 
that at the end of pregnancy the cervix is composed entirely of connective tissue. 
No one has confirmed this view. 

The uterine connective tissue becomes augmented, softer, and slightly fibril- 
lated, permitting free motion between the muscle-bundles and layers. How much 
hyperplasia exists is under question. 

The arrangement of the muscle-fibers has been the object of an immense amount 
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Fria. 89.—ScHEMA OF THE INNER LayER OF UTERINE FIBERS. 


of study, and it is not yet fully understood. Bayer gives a full history of the 
subject, and his description, with those of Helie and Chenantais, will be followed. 
In general three layers may be distinguished: an outer thin, an inner, also thin, and 
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the middle, very thick and vascular. These layers are distinguishable only during 
pregnancy. At cesarean sections one observes them, and it is possible to unite 
them individually by suture. Since the uterus is the result of the fusion of the two 
Miillerian ducts, we would expect the tubes to play a réle in the distribution of the 
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Fre. 90.—DIssecTIon oF UTERINE MtusciLe. Funpws (from Helie and Chenantais). 


uterine muscular fibers, and this is borne out by various dissections. The uterine 
ligaments also determine the direction of the muscular bundles (Ivanoff). 
The outer layer of the uterus covers the fundus down to the point where the 


Fia. 91.—Dissecrion or UrerinE Musciy. Inner Layer (from Helie and Chenantais). 


peritoneum is loosely attached, and is composed of the longitudinal fibers of the 
tubes (Fig. 88). It is hood-like, but does not cover the sides of the uterus, where 


74 PHYSIOLCGY OF PREGNANCY 


the blood-vessels enter. The fibers are more or less longitudinal, and interlace in 
the middle, some crossing to the opposite side. The inner layer of the longitudinal 
fibers of the tube is continued under the endometrium, and forms the looped bundles 
of muscle around the tubal ostia and around the internal os. It also shows a 
thickening on both the anterior and posterior wall of the uterus and fibers run 
across the fundus to connect the two. Around the tubal ostia and the internal 
os there are also irregularly circular thickenings. The internal layer is more closely 
adherent to the middle portion than is the outer layer. The powerful middle 
layer is composed of the circular fibers of the tube and the radiating fibers from the 
sacro-uterine ligaments, the round and the ovarian ligaments (Fig. 89). These 
ligaments, during the development of the uterus in pregnancy, exert a marked 
effect on the direction of its growth, and during labor have a decided influence in 


Fie. 92.—Mippib Layer or UTERINE Fisers (from Helie and Chenantais). 


the mechanism of the process. Many fibers run obliquely through the wall of the 
uterus binding all the layers firmly together, and they enable the uterine wall to 
be thickly felted together under the influence of the contractions. 

As a result of the crossing and recrossing of the various muscular lamell 
and bundles, a most complicated network results, and through this network the 
blood-vessels of the uterus pursue their course. It is easily seen that when the 
muscle contracts, these vessels will be twisted, bent, and ‘closed. This is what 
normally occurs in the third stage of labor after the child is expelled. The lamellar 
structure of the uterus is necessary to permit the distention of the uterus and its 
accommodation to the growing ovum. 

; The muscle-fibers of the cervix pursue simpler courses. At the isthmus the 
circular layers are prominent, especially at the insertion of the retractor fibers in 
the rear, 2. €., the uterosacral ligaments. The plicze palmate are made up of longi- 
tudinal fibers. Externally the cervix shows a layer of longitudinal and oblique 
fibers which spread out into the bladder through the vesico-uterine ligaments 
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a ee Sear . the broad ligaments. The portio vaginalis presents an inner, 
eae . ae as derived from the vagina, an outer, longitudinal, from the 
ep " e layer, vascular and not pronounced, from the similar layer of 
e be us compounded with the ligaments entering the cervix, 
eh irs oe oor at ‘birth shows a tendency to the formation of two lips, an 
la ei a erlor, the musculature at the sides being thinner. A virgin 
: y a metimes have what appears to be a bilateral laceration. During 
pregnancy the thin lateral grooves are palpable, and during labor tears of the 
cervix usually occur at these places of less strength. 
Be The poe renly of the uterus must be very liberal to render possible the 
mense changes in the organ. The vessels undergo hypertrophy and probably 
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hyperplasia also. The arterial supply of the uterus is derived mainly from the 
uterine, a branch of the hypogastric, the ovarian or spermatic, a branch of the 
aorta, and the funicular, a branch of the vesical, which passes up the round liga- 
ment and joins the ovarian at the fundus uteri. The uterine artery, arriving at 
the side of the uterus at the level of the cervix, gives off several large branches which 
go down on the vagina (arteriz cervicovaginales), the main trunk ascending in the 
broad ligament close at the side of the uterus. At the level of the internal os 
it begins to give off branches which cross through the substance of the uterus, to 
anastomose with those of the other side. The trunk, which is sometimes called the 
puerperal artery, rises, giving off branches all the way, and unites with the sper- 
matic or ovarian artery. These vessels are wonderfully twisted, even to the 
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smallest branches, and their anastomoses are frequent and full (Fig. 93). (See 

lich for literature. 
=a A veins are much fel developed than the arteries (Fig. 93a), and in general 
follow their course. They penetrate all the layers of the uterus, especially the mid- 
dle, anastomose very freely, and empty into the plexuses at the sides of the uterus in 
the ovarian and broad ligaments. The former empties into the renal vein or the 
cava, the latter into the hypogastric vein, and thence into the internal iliac. The 
uterine veins have no valves. 


Fie. 93a.—UTerine Veins. Riegat ANTERIOR SURFACE OF Uterus, SEVENTH Monts (adapted from A. Couvelaire). 
, Round ligament. 


Microscopically, both arteries and veins, particularly the veins, undergo 
interesting changes in the uterine wall. They lose their outer coats, and come to 
lie on the muscle-bundles, with only an intima or with very little tunica media, 
really forming large blood-spaces called sinuses. The uterus thus seems to form 
part of the vascular system, and, as a matter of fact, it follows vasomotor impulses, 
for instance, the action of ergot and pituitrin and of nervous shocks. 

The lymphatics of the uterus enlarge and multiply during pregnancy, so that 
the full-term organ is well honeycombed by them. They begin as large spaces 
under the endometrium and under the serosa, following the course of the muscle 
bundles and blood-vessels; they anastomose freely under the serosa, communicat- 
ing by stomata with the peritoneal cavity, and empty into the vessels of the broad 
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ligament. The lymphaties of the cor terl 1 ; 
those of the cervix into the pelvic Bence hoes Pane eecceee ee eae 
ment into the upper set of deep inguinal glands ; those of the lower vagina and 
vulva go to the deep and superficial inguinal glands, and through these to the 
glands around the external iliac arteries. The large size and great number of the 
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lymphatics in and around the uterus must be noted, also the distribution of the 
various streams of lymph, as this is important in the consideration of puerperal 
fever. 

The nervous supply of the uterus is very rich, and comes from both sympa- 
thetic and cerebrospinal systems. Motor fibers are derived from the sympathetic, 
passing down from the aortic plexus; they are reinforced by fibers from the solar, 
renal, and genital ganglia, forming a large plexus above the promontory of the sacrum, 
near the bifurcation of the aorta, and called the great uterine plexus. From here 
the fibers pass on either side of the rectum through the hypogastric plexuses to the 
sides of the uterus, but mainly to the great cervical ganglion and thus into the 
uterus. Cerebrospinal fibers coming from the pneumogastric, phrenic, andsplanchnic 
nerves follow the same course. Their function is unknown. The close nervous 
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connection between the uterus and the stomach and heart may explain the reflex 
phenomena intercurrent between these organs. Sensory fibers come from the 
spinal cord through the sacral nerves, being also distributed via the great cervical 
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ganglion. That the sensory fibers come from the spinal cord in this way is shown 
by the clinical observation of painless labors in paraplegic women, and rendering 
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the labor painless by the injecti in i i 
L , jection of stovain into the spinal canal. Th i 
supplied by the cauda is made anesthetic. The great, scene ganglion aa 


hauser) is a triangular mass of ganglion-cells and nerve-fibers lying at the side of 
the cervix and upper vagina, 14 inch wide and 34 inch long. Dare pregnancy it 
grows to be 2 inches long and 114 inches wide. Another ganglion exists on the 
posterior wall of the cervix. : 

The nerve-centers are less well known. One is believed to exist in the cortex 
one in the medulla, in the cerebellum, and in the lumbar enlargement of the Rord: 
because irritation at these points causes uterine contractions. There is an indepen- 
dent nerve-center in the uterus, because the organ acts even when removed from the 
body. Cases of paraplegia are on record where labor was normal or even pre- 
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Fic. 97.—Urervus at Twetve WEEKs. 
Northwestern University Medical School Museum. 


cipitate (Elkin). I delivered a paraplegic with forceps after the head was visible 
because of failure of the abdominal muscles to contract. This local center is sup- 
posed to be the great cervical ganglion, but there exist ganglionic cells in the uterine 
muscle, and they form occasional small plexuses around the blood-vessels (Bar). 
Changes in the Shape of the Uterus.—Within two weeks after conception the 
shape of the uterus begins to change. ‘This is first appreciable in the antero- 
posterior diameter of the corpus. The ovum softens and distends that part of the 
uterus in which it is situated. As this is usually the anterior wall, we find a bulging 
here on one or the other side of the median line, making the affected side larger, 
thicker, and softer, while the other is smaller, thinner, and harder, there being a 
groove between (Fig. 95). These findings are useful in the diagnosis of pregnancy. 
The cervix softens, especially the supravaginal portion, its acquired compressibility 
giving Hegar’s sign of pregnancy. The junction of the tubes with the uterus also 
softens. These conditions are brought about especially by imbibition of the uterine 
wall and the movability of the outer lamella of the uterine muscle on the middle 


80 PHYSIOLOGY OF PREGNANCY 


coat. After the second month one finds the uterus enlarged laterally, and in the 
third month the fundus has assumed nearly a spheric form. The consistence of the 
uterus at this time is spongy, elastic, and soft, like bread dough, and one often 
notices the organ harden under the examining hand—that is, it contracts. 

The cervix softens and enlarges up to the fourth month, when it resembles a 
large nipple hanging from the globular corpus. Normally, the mucous membrane 
of the cervix is not altered into decidua, and it produces a thick, tenacious mucus, 
which fills the canal, closing the uterine cavity from the vagina (Fig. 295, p. 292). 
This mucous plug is constantly renewed from above and prevents ascending in- 
fection. After the fifth month the uterus enlarges in the direction of the fundus, 
the spheric form becoming ovoid or elliptic. The location of the tubal insertion and 
of the round ligaments shows this change, at the fifth month being near the vault of 
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the uterus, at the ninth month being 4 to 6 inches lower. During the last weeks of 
pregnancy the lower part of the uterus is developed to accommodate one pole of the 
infant, the so-called lower uterine segment being formed. This completes the ovoid 
or elliptic formation of the uterus (Figs. 98-102). 

The virgin uterus is shaped like a flattened pear, and has a capacity of 2 c.c. 
or less; the full-term uterus resembles an immense gourd, and has a capacity of 
4000 to 5000 e.c. 

The configuration of the uterus is affected by the organs in the belly, the posi- 
tion and attitude of the fetus, the amount of liquor amnii, the location of the pla- 
centa, the attitude of the mother, uterine neoplasms, adhesions, etc. The spinal 
column presses into the uterus from behind; the intestines leave facets on its walls. 
Since the anterior wall is supported solely by the abdominal muscles, it bulges 
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forward convexly. The fetus kicks out the non-resistant muscle, as may be observed 
during any abdominal examination. In shoulder presentation the uterine ovoid 
is transverse. A large quantity of liquor amnii makes the uterus spheric and tense 
The placenta develops that part of the uterus to which it is attached, and, from the 
location and course of the round ligaments, we make deductions as to the seat of 
the placenta (Palm). If the round ligaments run on the anterior surface of the 
uterus, the placenta is located on the posterior wall; if they are far to the side 
the placenta is located anteriorly (Figs. 102 and 103). 

We find, at term, uteri of various shapes—ovoid and elliptic, cordate and 
asymmetric (Figs. 104, 105, 106, 107, 108). Occasionally the fundus presents a 
shallow groove (Fig. 106), the uterus having an indication of horns—uterus arcuatus. 
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Fic. 99.—UTERUS NEAR TERM. 
From Professor Jaggard’s collection. Note primary brow presentation. 


Sometimes one horn is developed more than the other (Fig. 107). The uterus at 
term, in 80 per cent. of cases, is deviated to the right side of the abdomen, and it 
is also twisted on itself from left to right. This dextroversion and torsion, which 
are also found in the virgin state, are due to the mode of formation of the uterus 
from the Miillerian ducts—in the embryo the left duct lies anterior to the right; 
second, the location of the mesenteric attachment of the sigmoid on the left side 
of the spinal column; third, congenital asymmetry of growth, which is noticeable 
even in vegetable life—for instance, trees and shrubs; fourth, the full rectum; 
fifth, the general habit of lying on the right side—the uterus falling over from the 
left. This dextroversion of the uterus is of considerable clinical importance. In 
abdominal examinations the left tube and ovary may be felt nearer the middle line, 
and the round ligament also is more prominent on the left side. During the 
operation of cesarean section it is necessary to bring the uterus to the middle line 
before making the incision for the delivery of the child. 

For the first two months of pregnancy the uterus is below the pelvic brim. As 
it enlarges it becomes anteverted and anteflexed and lies on the bladder. The fundus 
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is readily felt through the anterior fornix. The cervix is directed forward (Fig. 110). 
As the pregnancy develops the uterus rises up in the abdomen, coming to lie against 
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The sign is usually but not invariably reliable. 


its anterior wall. In primipare the uterus is molded against the spinal column more 
than in multipare, because in the latter the abdominal muscles are usually not so 
strong and rigid. The intestines are forced upward and usually to the left. No 
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intestine is normally found between the uterus and the abdominal wall. A hernia 
is sometimes emptied of gut during pregnancy. The cecum and appendix are 
forced upward and outward, but the colon is not displaced much. The fundus 
uteri at term is about the level of the second lumbar vertebra. It exerts no direct 
pressure on the kidneys, liver, or stomach, and is, therefore, not answerable for 


Fic. 104.—Ovorm Urervs. Fie. 105.—E.upric Urrerus. 


certain troubles of these organs ascribed to it, as nephritis, icterus, intercostal 
neuralgia, hyperemesis. In the latter three months the lower pole of the uterus 
lies on the ureters as they cross the brim of the pelvis. Undoubtedly, the ureters 
are sometimes occluded by the growing uterus, but it is not by its weight, be- 


Fia. 107.— ASYMMETRIC DEVELOPMENT. 


Fra. 106.—Urrervus ARCUATUS. 


cause the specific gravity of the organ is the same as that of the intestinal mass. 
Probably the ureters are bent or twisted during the changing of the relations of 
the pelvic viscera. 

The bladder during early pregnancy is a pelvic organ. In the last month, 
pari passu with the development of the lower uterine segment, the bladder is often 
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drawn up from behind the pubis into the abdomen, generally to the right. During 
labor the uterus draws away from the bladder, but the latter, when filled, may 
reach above the navel. The urethra is stretched only when the bladder is overfilled, 
or during labor when it is out of the true pelvis. Often the bladder is saddle shaped, 
extending on each side of the pelvis. It may also be asymmetric, and then the 
larger part is oftenest on the right. 

The axis of the uterus varies in its relation to that of the axis of the pelvic 
inlet. In primiparz, standing, the two axes sometimes correspond (Fig. $11).. 4x 
multipare the lax abdominal wall allows the uterus to fall forward. If the recti 
abdominis are widely separated, the fundus falls between them, resulting in “pen- 
dulous abdomen,” or “rupture,” as the women term it (Fig. 113). When the woman 
lies in the horizontal position, the uterine axis sinks behind that of the inlet (Fig. 
112). 

Up to the seventh month the growth of the uterus is fairly uniform, and we 
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Fic. 109.—Ovorp Uterus From Srpr. 
Shows flexion over spinal column. 


may draw qualified conclusions as to the duration of pregnancy from the height 
of the fundus above the pubis. The author has found Bartholomew’s “rule of 
fourths” to be nearer the normal than the old rule of thirds. If the fundus is one- 
quarter the way to the navel, the pregnancy is of two months; one-half the way 
of three months; three-fourths, at four months; at the navel at five months and 
it rises one-fourth the way to the ensiform each month until the ninth. Now the 
uterus sinks down and forward, the process being called “‘lightening,’’ and reaches 
the level it had at the eighth month. Naturally, the accuracy of these decisions is 
not great, being disturbed by the inconstancy of the location of the navel, the elas- 
ticity of the belly wall, and so many intra-abdominal conditions, the eeu. of 
liquor amnii, the size of the child, its position, ete. Toward the end of the last tri- 
mester the shape of the uterus alters. It becomes longer, which is due to the head 
passing into the newly formed lower uterine segment, a change less observable in 
pluriparee until actual labor begins. The formation of the lower uterine segment is 
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caused by several factors, and may be part of the process of lightening—the weight 
of the child, the intermittent uterine contractions, the action of the round ligaments, 
the tightness of the abdominal wall, and this is the reason that lightening is more 
likely to be found in primipare. 

The uterus, owing to absorption of some of the liquor amnii, conforms a little 
more to the shape of the child and flattens at the fundus. 


Fre. 110.—Urervus at Enp or Tuirp Monta. ; 
Shows long cervix, sharp anteflexion, and how the fundus sags heavily on bladder. 


i ing.—Two to three weeks before labor the uterus sinks downward 
and eg aiie women call this “settling” or “dropping” ; the acai ee 
is “lightening.” It is due to the gradual sinking of the child’s head ee e ne 
pelvis, and occurs only in primipare with normal pelves, or a ee we ee 
pelves and well-preserved abdominal muscles. Lightening may be ae ate ae 
the sudden weakening of the abdominal wall, which sometimes occurs fave In preg 
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nancy, and by the absorption of the liquor amnii. Both of these conditions produce 
the changes in the contour of the belly, relieve the distress in breathing, and show 
other symptoms attendant on true lightening. The differential diagnosis is easily 


Fig. 111.—Saows Rexuatrion or Urrerrne Axis To Axis oF INLET IN THE Erect Posture (PrRimmpaRa). 


made by finding that the head has not engaged and that the changes in the cervix 
about to be described have not taken place. When the uterus sinks, the intestines 
and stomach have more room, the epigastrium is free, the diaphragm regains more 


Fie. 112.—Same Prripara, Lyrne Fiat. 
Shows crossing of axes, 


nearly its usual level, the waist-line sinks so that the woman can fit her skirts better. 
On the other hand, the head presses upon the bladder and rectum, producing symp- 
toms from these organs; walking is rendered more difficult, and many pains of a 
neuralgic nature and much distress referred to the pelvis are complained of. 
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On internal examination one finds the vault of the pelvis filled by the head, and 


the cervix, which before was a prominent protu- 
berance on the lower uterine segment (Fig. 116), 
now has been flattened out against the head 
so that it can hardly be recognized as apart 
from the vagina. Often too the vagina is folded 
on itself like a loose cuff, and this might be mis- 
taken for the dilated os or a stricture (Fig. 118). 
Sometimes lightening oecurs suddenly, at- 
tended by more or less regular labor-pains. 
The patient summons the physician, but labor 
does not occur, and sometimes does not come on 
for two weeks. These cases are not to be con- 
founded with protracted gestation and post- 
poned labor (q. v.). Lightening may occur as 
early as the seventh month, and the head may 
recede and enter again, or later be prevented 
‘from engaging by having overgrown the size 
of the inlet in the meantime. As a rule, how- 
ever, the phenomenon indicates that that head 
is not too large to go through that particular 
pelvis, and, therefore, is always a welcome sign. 
If the head remains very low in the pelvis for 
several weeks, it may be molded to the pelvic 
floor, and be flattened on the posterior parietal 
bone, a deformity more or less permanent. 
The Cervix and Lower Uterine Segment.— 
The unimpregnated uterus has three parts— 
the corpus, or body, the cervix, and the 


fie. 113.—Moutripara STANDING. PENDULOUS 
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“isthmus,” at the junction of the two. The cervix is one-third as long as the body, 
and the insertion of the vagina makes three more or less sharp divisions (Fig. 


ia. 114.—SILHOUETTE OF A PRIMIPARA BEFORE 
LIGHTENING. 


Fie. 115.—Same arrer LIGHTENING. 
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119). The anterior wall of the vagina is inserted 1 to 14 cm. from the external os; the 
posterior wall about 3 cm. above the external os; and the cervix extends about 1 cm. 
above the latter point. That portion of the cervix lying entirely in the vagina is called 
the vaginal portion—sometimes simply “portio” ; that which lies behind in the vagina 
and in front against the bladder, the median portion ; and that which lies above the 
vaginal insertion, the supravaginal portion. If one examines the cervix of a preg- 
nant woman at successive weeks, marked changes in consistence, form, and position 
will be noticed. Within a few weeks after conception the tip of the cervix begins 
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Fie. 116.—Heap anp Cervix BrEroRrE ENGAGEMENT. 


to soften, and this increases upward toward the corpus and from without inward 
The softening is caused by imbibition of the tissues and increased vascularity both 
hemic and lymphatic. The anteflexion of the uterus being increased, the One 
points forward, and the uterus, as a whole, sinks lower in the pelvis. This is 
especially noticeable if the woman wears tight corsets. The cervical canal in the 
first three months runs from below and forward, behind and upward (Fig. 110) 
When the uterus rises up into the abdomen, the cervical canal takes a more vertical 
direction, the angle of the point of anteflexion becoming obtuse. The softening 
now pervades the whole cervix and paracervical tissues. The canal is closed by 
a tough mucous plug, which hinders the ascent of infection. In multipare * 
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early as the fifth month the external os is often patulous, and will admit the finger 
one-half inch. This is especially true if the cervix has been lacerated and not 
repaired. 

In the seventh month the succulence which affected the cervix has pervaded 
the whole pelvis, and the outlines of the former are hard to distinguish. The cervix 
has taken a position higher and further back in the pelvic cavity. The external os 
always admits the finger in multipare, and occasionally in primipare. The cer- 
vical canal is directed backward, but exceptions are not uncommon. The author 
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Fie. 117.—Errsct on Cervix oF ENGAGEMENT OF HEAD, 
Sometimes the canal is directed backward. 


has found it sometimes points forward and upward. The internal os is usually 
closed both in primipare and in multipare, though it occasionally admits the tip 
of the finger in the latter. The cervix begins now to flatten out against the fetal 
head, seemingly to be taken up and used as part of the uterine cavity. ‘This is the 
impression one receives from the examining finger, but frozen sections prove 
that it is not always the case. 

In the ninth month the softening and succulence of the cervix and neighboring 
tissues are greatest, since the venous congestion is at its height and the uterine con- 
tractions of pregnancy force a great deal of serum into the tissues. Sometimes 
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even the educated finger experiences difficulty in outlining the structures. The 
imbibition of the epithelium often leads to erosions, and catarrhal affections of the 


Fra. 118.—Foupina or THE Vacina (b) DurinG THE Process OF LIGHTENING, SIMULATING THE EXTERNAL Os (a). 
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cervix are much aggravated. Hence the gravide frequently have leukorrhea 
If the patient previously had cervicitis with erosions, the condition may become 
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so marked as to require treatment, because of hemorrhage, profuse and irritating 
discharge, etc. The changes in the direction of the cervical canal have been 


Fie. 120.—Cervix as Most Commonty Locatep. 


described under the heading of Lightening (p. 85). The external os, even in 
primipare, now usually admits the index-finger, and in most of the cases the internal 
Os will also allow the finger to pass. This is especially true of multipare in whom two 


Fic. 121.—Crrvrx 1n Houtow or Sacrum. 


or even three fingers may be inserted and the membranes may lie exposed to the 
vagina. The shape and size of the external os are much affected by previous 
laceration or scar formation. One will find many individual differences. The 
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author has found the cervical canal in an old primipara enlarged at the thirty- 
third week so that the external os admitted the middle finger and the internal 
os was the size of a nickel. While the extreme softening and the enlargement 
of the cervical canal indicate that labor is near, still, in view of what has been 
said, absolute reliance may not be placed on thee signs. In the last week or 
ten days the uterine contractions often bring about a true effacement of the cer- 
vix, and use it to form the lower portion of the uterine cavity, thus anticipating 
part of the first stage of labor. This is called ‘“insensible labor” by the French, 
and is a welcome finding to the obstetrician, as it facilitates all operative ma- 
nceuvers should hasty delivery be necessary. A cervix that remains long and 
tightly closed up until labor begins is not normal. 

The location of the cervix at full term varies. Rarely one finds it anteriorly 
or at one side; most often it is in the middle of the pelvis (Fig. 120), and many 
times it is back in the hollow of the sacrum (Fig. 121). If it is high up near the 
sacrum and hard to reach with the finger, the condition is pathologic. In cases of 
antefixation of the uterus the cervix may be located above the promontory in the 
abdominal cavity. 

The relation of the cervix to the lower uterine segment has been the subject 
of conflicting theories since 1746. Older writers taught that the cervix was un- 
folded, or effaced, drawn up and expanded to form part of the uterine cavity, 
until at term only a small part of the cervix was left. Modern investigators hold 
that it is the lower part of the uterine body which is developed to cover the inferior 
pole of the ovum, and that the cervix usually remains closed, at least not shortened, 
until labor begins. 

The new cesarean section, in which the incision is made in the lower zone of 
the uterus, behind the bladder, enables us to study in vivo the anatomic conditions 
of the cervix and lower uterine segment, with an accuracy which vaginal examina- 
tions and even frozen sections do not permit and has thrown light in this polemic. 
Figure 123 shows the findings in a primipara at term, but not in labor. The cervix 
is apparently slightly shortened, the external os hardly admits a finger to the 
internal os. From the internal os, extending toward the fundus uteri a variable 
distance, usually about 8 cm., the uterine wall is thin, the outer layer whiter and 
fibrous. A distinct layer of fascia, the continuation of the vesicovaginal fascia, 
can also be isolated, while the peritoneum over it is very loosely attached. The 
upper boundary of this part of the uterus is marked by three signs: first, the perit- 
oneum becomes adherent to the muscle; second, a large transverse sinus is present; 
third, the muscle of the uterus suddenly becomes thicker, forming a sort of ridge 
or ring. This ring is demonstrable in pregnancy, but becomes more marked dur- 
ing labor, and it is called Braune’s ring, because he first described it, or Bandl’s, 
because he showed its immense clinical importance. It is more often and better 
called the contraction ring, because it marks the lower limit of the contracting 
or motor portion of the uterus. 

The regicn from the contraction ring to the internal os is called the lower 
uterine segment and its origin has been much discussed. The old theory that 
it came entirely from the cervix is supported by Mauriceau, Braune, Bandl, 
Bayer, Bumm et al. A later view, that it comes in part from the uterus, that is, 
from the lower portion of the body, is supported by Stoltz, Schroeder, Barbour, 
Hofmeier et al. 

Aschoff, in 1906, showed that there exists between the internal os and the 
proper body of the uterus a slightly differentiated zone which he called the “isth- 
mus.” In it the musculature is not so well developed as in the corpus, but more 
so than in the cervix, the glands are fewer and less vertical, and there is less stroma. 
During pregnancy ihe isthmus develops greatly, but not as much as the corpus 
uteri. It stretches to accommodate the downward growing ovum and forms, 
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Fig. 123.—Tue Cervix anp Lowpr Urerine Secmunt Nuwar THE Enp oF PREGNANCY (SEMIDIAGRAMMATIC), 
(The canal is often larger. See page 94 for description of variants.) 


with some of the outer fibers of the cervix, the lower uterine segment. This, in 
the fully formed structure, varies from 6 to 9 cm. in length, and one may deliver a 
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fetus by an incision through it without encroaching on the contractile or motor 
portion of the uterus. 

It is probable, in some cases, multiparz notably, that the mucous membrane 
and a few layers of muscle—mostly circular—of the cervix remain unchanged until 
very near the advent of labor pains. This gives the sensation of a long canal and 
of a closed internal os, a condition well known to Bandl. It is just as probable that 
the outer layers of cervical muscle are drawn up and expanded during the latter 
months of pregnancy, to form part of the uterine cavity—the so-called lower 
uterine segment. The upper boundary of this zone is the ‘“‘contraction ring,” or 
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the lower edge of the contracting muscle of the corpus; the lower boundary is the 
so-called internal os of the cervix, the edge of the cervical mucous membrane. This 
zone IS sometimes covered with decidua, but the membranes are loosely attached to 
it, showing its late formation. It has little, if any, contractile power. The mov- 
ability of the muscular layers on each other permits the employment of cervical 
fibers for the formation of the lower uterine segment. It is probable, too, that 
sometimes, oftener in primipare, the cervical mucous membrane is AaE doa up 
into the lower uterine segment. In this case one finds portions of the plica palmate 
spread out in the lower uterine segment, and one may even find the mucous mem- 
brane changed into decidua. It is certain that sometimes the cervix remains un- 
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changed, except to soften and hypertrophy, and tightly closed until the advent of 
hard labor. These cases are, according to Bayer, pathologic, and the author agrees 
with him. A long closed cervix as in Fig. 123 is unusual. 

That the changes in the cervix during pregnancy are not constant and typical 
will not surprise him who remembers the variously sized and shaped cervices he 
meets in the routine of gynecologic examinations, and one must agree with Bayer 
that sometimes the cervix unfolds in pregnancy and sometimes it does not. 

During labor the differentiation in the uterus becomes marked and unquestion- 
able. The corpus contracts strongly, the lower uterine segment feebly, the cervix 
not at all; thus two zones are formed—an upper, contracting, and a lower, dilating. 
In the consideration of the mechanism of labor this subject will again come up. 

Changes in the Physiology of the Uterus.—During pregnancy the uterus ac- 
quires no new functions; those it has, however, are much developed. Menstrua- 
tion normally ceases during pregnancy. 

The sensibility varies in different women. Unless diseased, the organ is not 
tender. One may cut and sew the fundus uteri without causing pain. In neurotic 
patients the lightest palpation, even the fetal movements, evoke pain. In labor 
the ucerus is more sensitive. 

Irritability is that property which makes the uterus respond to external stimu- 
lation by contracting. Pregnancy develops this quality, but it also varies in differ- 
ent women. In some the ordinary abdominal examination evokes contractions; 
in others most powerful external and internal stimuli produce little, if any, effect. 
This is best observed when we try to bring on labor. 

The dilatability of the uterus increases very much during pregnancy, and even 
when the uterus seems well filled by the ovum it can still stretch to hold a con- 
siderable amount of extra fluid. This is shown by the enormous acute distention in 
polyhydramnion and in the accumulation of large quantities of biood in cases of 
abruptio placente. 

Contractility increases as pregnancy advances. Acting on impulses coming 
through the nervous system and the blood, the uterus contracts and relaxes. We 
note this power in the unimpregnated uterus when it expels clots, membranes, or 
fibroids. As early as the fifth week of gestation the contractions of the uterus are 
perceptible to the examining finger. These are painless, last twenty to thirty sec- 
onds, sometimes a few minutes, and may be observed to recur at irregular intervals 
up to the advent of labor, when they become regular, painful, and more powerful. 
The contractions are involuntary, but are sometimes affected by the nervous con- 
dition of the woman. They may continue postmortem for a brief period. 

Retractility is a function of the uterine muscle not fully understood. It is 
that power which enables the uterine wall to close down on its diminishing cavity. 
This is brought about by a microscopic felting together of the muscle-fibers and a 
superimposition of the muscular lamella. This power is manifested most markedly 
in parturition. A retracted uterus cannot be completely re-expanded without 
danger to its structure. The property of retractility lies either in the muscle 
itself, or it is evoked through the nervous mechanism—probably the latter, since it 
seems to be affected by the same influences as contractility. ua 

Elasticity is the ability of the uterine wall to return to a condition of rest after 
being distended. It must be sharply differentiated from retractility. ee 

The round ligaments are part of the uterine muscle, and hypertrophy eee 
Late in pregnancy they may be as thick as the little finger, and, owing to the hig 
location of the fundus, they run vertically. When the placenta is situated on the 
posterior wall, the round ligaments are felt converging toward the spo i 

terior wall of the uterus, and when the anterior wall is occupied by the placenta, 
ee i d ligaments contract synchronously 
the ligaments are pushed to the sides. The round liga bal ar cecteeaee 
with the uterus, and serve to moor the latter organ to ioe aetied Pee, ae 
pregnancy no such action 1s observable except in pathologic cases—as slon. 
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The uterosacral ligaments normally vary much in their development and in 
the place of insertion on the uterus. They too are part of the uterine musculature 
and hypertrophy in pregnancy. The part played by these ligaments as suspensors 
of the uterus has been much exaggerated. Normally, they are relaxed and are put 
on the stretch only when the uterus is drawn or forced down or up. If the displace- 
ment is kept up, they stretch and tear. During labor, however, they contract with 
the uterus, assisting to hold it in the proper axis of the pelvis, and they aid in the 
dilatation of the lower uterine segment and cervix. 

The broad ligaments are also strengthened by the addition of muscular fibers, 
particularly around the arteries and veins. The two peritoneal layers are separated 


Fia. 125.—Snow1rne WRINKLING OF UTERUS aT PLACENTAL SITE. 
Specimen kindly loaned by Professor Pisecacek, of Vienna. 


by the development of the uterus, so that a much larger portion of this organ is un- 
covered at the sides. 

The pelvic connective tissue loses its fat; the unstriped muscle-fibers develop 
more abundantly in it; the lymph-spaces are larger; there is a serous imbibition of 
all the tissues, and the whole pelvis is congested and more succulent. Immense 
veins develop in and around the vagina and cervix, sometimes to a pathologic ex- 
tent. The sides of the uterus may bulge with soft venous swellings. During labor 
these may burst, forming hematomata and hematoceles, and after labor they may 
thrombose and give rise to emboli and phleboliths. 

Hofbauer has shown that, during pregnancy, a phagocytic tissue develops in 
the connective tissue around the cervix. It consists of monocytes and clasmato- 
cytes, is increased by prolonged labor and especially by infection. The macro- 
phages take part in the local immunity reactions. 

The peritoneum grows with the uterus, a true hyperplasia occurring. Over 
the developing lower uterine segment the peritoneum becomes very loose and 
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movable. In pathologic cases the peritoneum may not grow, and tears result. 
After delivery the peritoneum lies wrinkled in more or less typical directions on the 
contracted uterus, corresponding to the course of the muscle-fibers Ciien 125) 
Walker, in 1887, and Schmorl called attention to decidua-like growths on the perit- 
oneum of Douglas’ culdesac, the posterior wall of the uterus, the tubes, ovaries, 
and omentum. The author has found them on the uterus and anterior abdominal 
wall in cases of cesarean section. They may be 2 to 3 mm. thick, are just under 
the endothelium, raising it up, resembling miliary tubercles, and may be pedun- 
culated. They may be cystic or even calcareous. (See F ig. 126.) One finds these 
structures from the third to the tenth month, and the remains persist for several 
weeks after delivery. They are commoner after inflammations and irritations, 
and are due, according to Meyer, to ovarian hormones. Their microscopic struc- 
ture resembles metastases of Langhans’ cells, and this, indeed, Zeit holds them to 
be, bringing the normal to the border of the pathologic. 

The tubes, which ordinarily vary in length from 5 to 19 em., are stretched out 
in pregnancy, hanging almost perpendicularly at the sides of the uterus. There is 
no hypertrophy of the muscle-fibers, but much increased vascularity and succulence. 
A moderate decidual change of the mucous membrane has been observed even with 
intra-uterine pregnancy. The uterine end is usually closed, but the fimbriated end 
is open. The patulousness of the tubes is closely associated with the question of 
the possibility of superfecundation. 

The ovaries are enlarged, especially the one containing the corpus luteum. 
In the early months the corpus luteum may be palpated—of course, only in favor- 
able cases. In the later months one may feel the ovary through the abdominal 
wall hanging on the side of the uterus. The right one is less easily felt. They are 
always quite tender. The microscopic changes in the ovary are edema, vasculariza- 
tion, decidua-like formations under the tunica albuginea. Ovulation does not in- 
variably cease during pregnancy, as was formerly taught. 

The vagina increases in length and capacity by a real eccentric hypertrophy. 
It becomes more distensible, the elastic fibers increasing in amount, the muscle 
fibres hypertrophying and the tissues becoming infiltrated with serum. The 
rug deepen, the papille swell, so that sometimes they are palpable as small 
granules. The epithelium thickens like a true rejuvenation (Stieve). In pathologic 
cases a vaginitis granulosa may develop, and in cases of gonorrhea the surface may 
feel like a nutmeg-grater. The veins enlarge, the venules also, giving the surface 
a deep wine color (diagnostic of pregnancy), and this engorgement is attended by 
pronounced secretion or leukorrhea. (See Runge). 

The upper portion of the vagina enlarges as pregnancy advances, so that in the 
later months it is usually possible to touch the sides of the pelvis with the stretched 
fingers or a dilating pelvimeter. When the uterus ascends, the vagina is drawn up; 
when the head enters the pelvis in the last month of pregnancy, the vagina is pushed 
down and often thrown into the circular folds, which may simulate the dilating 
cervix (Fig. 118). The angule vaginse become slightly movable. The anterior 
vaginal wall and thickened urethrovaginal septum may prolapse through the patu- 
lous vulva. Similar changes are seen on the vulva—softening, dark coloration, 
varices, pigmentation, thickening, enlargement, increased secretion of all its glands. 

The pelvic floor takes part in the general imbibition of the pelvis. The levator 
ani becomes less rigid, more distensible. The fat in the ischiorectal fossa is partly 
absorbed by the end of pregnancy, but the infiltration with serum causes @ pro- 
nounced swelling and sagging of the perineum. This sagging of the perineum below 
a line drawn from the under surface of the pubis to the tip of the sacrum is called 
pelvic floor projection (Fig. 127). Other conditions cause an increase of pelvic floor 
projection, such as pelvic tumors, marked intra-abdominal pressure, but in preg- 
nancy it is most manifest, and in cases of incarceration of the gravid uterus one meets 
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Fie. 126.—Low-roweR Section or UTERts. 
1, Invasion of Langhans’ cells; 2, hyaline degeneration of muscle; 3, round-cell infiltration; 4, normal uterine muscle. 
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Fic. 126a.—HicH-rpowerr Ssction. 
1, Langhans’ cell invasion; 2, few strands of uterine muscle; 3, round cells. 


Figures 126 and 12a are from a specimen removed from a normal uterus at cesarean section. They show 
how the uterine muscle is invaded by a mass of cells resembling decidual tissue, but which is fetal syncytium, or plas- 
modium (see Figs. 483, 484). The neighboring muscle is hyaline degenerated, and one can easily see how it might rup- 
ture. The significance of this specimen is much broader than in its bearing on ruptura uteri. 


CHANGES DUE TO PREGNANCY 99 


the greatest depression of the tissues. The pelvic floor projection during labor will 
be considered later. 


The bladder is much concerned in the changes wrought by pregnancy. In the 
early months the fundus uteri lies upon it, but with no greater weight than the in- 


Fie. 127.—Petvic Fioor Prosscrion (adapted from Hart and Barbour). 
Red indicates the parts before pregnancy. 


testines. A certain amount of traction is exerted by the retroposed tes os ie 

k f the bladder, and this, with the congestion of the parts, explains the fre- 
i tion complained of by the women at this period. Cystoscopically, the 
Bee ten cas by the fundus uteri is easily discovered; the color of the interior 
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is darker, and one experienced in the use of the instrument may suspect the preg- 
nancy from the appearance of the congested and newly vascularized bladder mucosa. 
Varicose veins in the base of the bladder are sometimes found. In the later months 
they may give rise to hemorrhage. Even after the uterus has risen into the abdo- 
men the bladder remains a pelvic organ, unless distended, when it is flattened out 
against the abdominal wall. In these cases the bladder assumes a saddle shape, 
extending up to either side of the uterus—more toward the right. This is determin- 
able by the cystoscope or by illuminating the filled bladder and observing the abdo- 
men in a dark room. The area of redness on the belly wall shows the outline of 
the bladder. With the development of the lower uterine segment the attachment 
of the bladder to the uterus is loosened and the bladder is stripped off the wall 
of the latter. In labor the uterus retracts still further away from the bladder— 
sometimes so far that the latter comes to lie on the vagina. These facts were de- 
termined clinically in cases of extraperitoneal cesarean section at which operations 
we also learned that the bladder changes are not constant, varying much in dif- 
ferent patients. During the latter part of the first stage of labor the peritoneum 
of the anterior culdesac may be partly stripped off the bladder. When the head 
enters the pelvis in the last month, it may press directly on the bladder or dist rt 
its base, thus giving rise to the frequent urination so often noted. Perhaps the di- 
minished capacity of the organ is also causative. The bladder, flattened between 
the head and pelvis, bulges out at either side, especially the right, when filling. 

The ureters are enlarged early in pregnancy. Thickening is one of the diag- 
nostic signs. They are displaced to the side of the pelvis, and may be felt on bi- 
manual examination as two cord-like, tender structures, coursing between the cervix 
and pelvic wall. Late in pregnancy they may be felt lying against the lower uterine 
segment and the fetal head. Halbertsma claimed that the ureters frequently suffer 
compression during the later months of pregnancy, and that eclampsia is due to the 
damming back of the urine. At no time can the uterus directly compressthe ureters, 
and, further, the weight of the uterus is not greater than that of the intestinal mass. 
The entry of the fetal head into the pelvis in the last month distorts the course of 
the ureter or kinks or stretches it, and this may interfere with the passage of urine. 
Cystoscopically, the ureteral openings in the bladder appear elevated, thickened, 
and deeply congested. 

The pelvic girdle is affected by the changes of pregnancy. The author has 
determined an actual increase of the size of the pelvic cavity. Measurements taken 
of contracted pelves before conception, and just before labor, will often show this, 
and women in whom labor was predicted as impossible may have spontaneous or 
easy operative deliveries. The constitution of the pelvic bones during pregnancy 
is altered similarly to the pathologic osteomalacia. Occasionally there is an irreg- 
ular deposit of extra bone under the periosteum—the puerperal osteophytes of 
Rokitansky. The hypophysis is involved in these changes. 

The pelvic articulations undergo marked changes. Hippocrates knew that 
they softened and became looser, and he believed that parturition was difficult if 
this relaxation did not occur. Perhaps part of the enlargement of the pelvic circle 
above mentioned is due to the thickening of the cartilages of the joints. Normally, 
and in man, there is a slight movability of the pelvic joints, but in pregnancy this is 
increased and during labor it is greatest. The tissues of the joint imbibe fluid, the 
capsule thickens, the vascularity is increased, and there is an augmentation of 
synovia. It is to be noted that these changes are most marked in women with 
varicose veins of the pelvis. The pubic, sacrococcygeal, and sacro-iliac joints are 
affected in the order named. In guinea-pigs these changes are part of the preg- 
nancy and parturition, and may be so pronounced that the bones of the pubis may 
separate so far as to allow the animal’s legs to lie alongside the body on the table. 
In cows the “sinking of the rump” informs the veterinarian that delivery is at hand. 
In women an actual enlargement of the pelvis in labor occurs only in very slight 
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degree, but the softening of the joints allows free motion of the bones and thus a 
certain configuration, which facilitates the delivery. The x-ray shows these facts. 

Many women in the later months of pregnancy complain of pain in the pelvie 
joints, a waddling gait, and difficulty in walking. Examination will usually show 
tenderness over the pubes, and riding of the two bones on each other when the pelvis 
is strongly rocked from side to side, or even a groove showing a larger degree of 
separation. (See Relaxation and Rupture of the Pelvic J oints.) 

The abdominal wall distends as the pregnancy advances, and grows thinner, 
especially around the navel. Experiments by Kraus have shown that the tension is 
in the direction of radii from the navel. In primipare the abdominal walls are 
tenser and sag less than in women who have borne children. Sometimes the linea 
alba gives way to the 
strain, the recti muscles 
separate, and the preg- 
nant uterus falls forward 
between them, covered 
only by a thin layer of 
skin and peritoneum. 
This is called “rupture” 
by the laity. The belly 
becomes pendulous,— 
“ventre en besace,’’—and 
not seldom the condition 
gives rise to dystocia. 
Any tendency to herria 
is aggravated by preg- 
nancy, but during this 
period the uterus usually 
pushes the gut up and 
keeps it and the omen- 
tum from the _ hernial 
openings—that is, unless 
these are adherent to the 
sac. 

In 90 per cent. 
(Credé), and in practi- Fie. 128.—Srrim GRAVIDARUM. 
cally all cases of the From a photograph, Chicago Lying-in Hospital. 
author, the skin shows 
smooth, silvery, or pearly white or violet broad lines, called strise or linee albicantes 
gravidarum. The lines are curved, irregular, sometimes confluent, and show a 
fine transverse fibrillation. They are arranged more or less concentrically, but 
sometimes radially around the navel, especially on the lower abdomen. Near 
Poupart’s ligament they are always broader and deeper in color. One finds them 
on the nates, the thighs, more on the anterior aspect, but sometimes on the pos- 
terior too, and as far down as the knees. The breasts also show them, arranged 
radially to the nipple. Blonds are more affected than brunets, primipare more than 
multipare, fat women more than lean, large women more than small, young women 
more than those older than twenty-five. The number depends also on the degree 
of abdominal distention and the use of abdominal supporters, but there are other 
factors in the causation than mere abdominal distention, because In. cases of im- 
mense abdominal enlargement due to ovarian tumors or ascites the strie are not 
constant. Formerly they were considered positive proof of preéxisting pregnancy, 
but this is not true, since they occur in the following conditions: rapid accumulation 
of fat at any period, as at puberty; they are found in men (6 per cent.); dropsy and 
ascites; abdominal tumors; unusually rapid growth of the long bones may develop 
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them at the epiphyses; after typhoid fever. iat the lineze are marked and with 
typical distribution, the presumption of previous pregnancy 1s strong, but never 
certain, The author has seen strie on the breasts of a virgin. New strie may 
appear among the old. The author has observed linex gravidarum in the sixth 
month. Histologically, one finds the connective tissue of the cutis and subcutis 
stretched, sometimes torn, and the former rhomboid arrangement of the fibers 
changed to a more parallel disposition of the strands across the striz. The elastic 
fibers are always torn, and the retracted ends found at the edge of the stri. The 
lymph-spaces are compressed and arranged parallel. Perhaps this explains the 
tendency of the line to become dropsical. The papille are flattened, sometimes 
completely, and are also arranged in transerve rows. The epidermis is thinned. 
In brunets and colored women there is a tendency to pigmentation of the striz. 
Stratz says that savage women do not have striz, and advises massage with cil as 
a preventive. (See Taussig.) 

The Physics of the Abdomen.—The pressure in the belly varies very little from 
that outside, and depends on the tonicity of the abdominal walls. In the relaxed 
horizontal position the abdominal walls support a pressure equal only to the weight 
of the viscera, which, being practi- 
cally semifluid, seek the lowest por- 
tions of the cavity. In this position 
there is a slight increase of intra- 
abdominal pressure with inspiration, 
and a slight decrease during expira- 
tion. 

In the erect position there is a 
slight increase of intra-abdominal 
pressure because the muscles are on 
tension, and this is augmented by 
inspiration, forced expiration, as by 
exercise, expulsive efforts, defeca- 
tion, vomiting, parturition. The de- 
velopment of tumors in the belly, as 
fibroids, cysts, pregnancy, increases 
intra-abdominal pressure. In addi- 
tion the lower portions of the abdo- 
. men, in the erect position, sustain 
Fic. 129.—Bruner’s Breast. PREGNANCY, Ergot Monrus. the weight of the superimposed col- 

Shows primary and secondary areol. umn of viscera. Therefore intra- 

abdominal pressure is not the same 
at all points. The changes in the pressure brought about by respiration are trans- 
mitted throughout the abdomen, and are evident on the perineum and organs 
resting on the pelvie floor, uterus, and bladder. The organs in the belly are not 
held in position by atmospheric pressure. They are fastened to the firm parietes 
by ligaments and floated on each other, getting indirect support from the abdominal 
muscles and pelvic floor. In the knee-chest position the weight of the liver and 
intestines falling toward the chest produces a negative pressure in the abdomen. 
If, now, the belly, vagina, rectum, and bladder are opened, air rushes in and dis- 
tends them. We use this position therapeutically. 

The Breasts.—In the embryo of six weeks there is found a line of cells running 
from the axilla to the groin, and called the linea or crista lactea. From the chest 
portion of this the breasts develop. Accessory breasts and supernumerary nipples 
are almost always found in this line on either side, and indicate a tendency to revert 
to a lower order in human development. 

An ingrowth of epithelial cells, which later become tubulated, marks the site 
of the mamma. In the fetus at five months the gland consists simply of a collection 
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of ducts which open at one spot—the future nipple. This spot is depressed; thus 
an inverted nipple in the adult is simply one retarded in development. Even at 
seven months the ducts are branched, and at term they divide two or three times. 
These primitive ducts represent the future lobules. Hardly any acinous structure 
exists at birth, but the tubules are capable of secreting milk and colostrum which 
do not differ in composition from those of the mother. The growth of the gland is 
very slow until puberty. Then acini develop in the primitive tubules, each of 
which becomes a tubuloracemose gland, and thus the breast comes to be made up 
of distinct lobules embedded in a fat cushion. Each lobe empties on the surface 
of the now prominent nipple by a duct. Before opening on the nipple each duct 
dilates a little—the sinus lactiferus. There are 15 to 20 ducts. The nipple is a 
muscular organ, and is covered by delicate pigmented skin, is quite vascular, and at 
the base is surrounded by unstriped muscle-fibers which unite with those of the 


Fia. 130.—Variousty SHAPED BREASTS Fie. 130a.—Variousty SHAPED Breasts (MULTIPAR#). 
(PRIMIPAR). 


nipple itself and thus produce the erection of the same. For a varying distance 
around the nipple the skin is very delicate, more or less pigmented, and raised from 
the fascia covering the mammary gland by soft connective tissue and fat. This is 
the areola. Embedded in this areola lie tiny milk-glands, Montgomery’s tubercles, 
each opening on the surface by a microscopic duct. Sebaceous and sweat-glands 
are also found. 

With the advent of pregnancy the glands take on renewed growth, and as early 
as the second month a change may be noted. ‘The breasts increase in size and sensi- 
bility; the hard, tense feel of the virgin gland is lost; it softens and sags. The 
lobules become more marked, due to enlargement, development of acini in the 
periphery, and scftening of the connective tissue and fat around them. The 
acinous formation on the tubules in the center of the gland is especially marked 
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during pregnancy, there being both hyperplasia and hypertrophy. The veins en- 
large and are seen as bluish streaks, especially at the periphery, and here striz often 
(67 per cent.) develop. Hypertrophy of the lymph-system is also a feature. The 
nipple becomes more erectile, and, with the areola, becomes more deeply pigmented. 
The base of the areola becomes puffy, raising the surface above that of the rest of 
the gland, and the milk-glands of Montgomery enlarge prominently. Occasionally 
a droplet of secretion may be expressed from them. Around the primary areola, 
especially in brunets, a secondary areola, less pigmented, sometimes develops. It 
resembles ‘‘dusty paper sprinkled with drops of water.’ The clear spots are due 
to lack of pigment around the openings of sweat and sebaceous glands. From the 
early months—and the time varies—a little clear, sticky fluid may be expressed from 
the nipple. Later this is mixed with yellow material. It is called colostrum. 
Often it oozes out and dries into branny scales on the nipple. Unless cleaned off, 
these sometimes decompose and give rise to sore nipples, even in pregnancy. 

The shape of the breast varies much in women, 
and also at different periods of life. In young, non- 
pregnant women they sometimes are hemispheric 
and prominent. In old women and in the later 
months of pregnancy they are pendulous. In some 
colored races they are like long sacs, and they may 
be thrown over the shoulder, for a child, carried on 
the back, to nurse from. Some breasts are large, 
others small, which depends on the amount of 
gland tissue and fat, of which there is sometimes 
more of one than of the other. The right breast 
is sometimes larger than the left, and vice versa. 

The mammary glands may be considered 
modified skin-glands, with a fetal origin similar 
to the sebaceous glands (Basch). Sometimes we 
find supernumerary glands and nipples above and 
below the normal one. This is called polymastia, 
andisrare. Accessory glands and nipples are usu- 
ally found in a line running from the axilla onto the 
abdomen—the crista lactea already referred to; 
this and embryologic studies indicate that man 
had at one time a line of glands similarly to some 
of the lower animals. Up in the axilla there is 
often an aberrant piece of the mammary gland, 
which sometimes swells and becomes painful when 
lactation starts. It is often mistaken for a lymph- 
gland. It may enlarge outside of pregnancy. 
The sweat-glands in the axilla, too, are often en- 
Fra. 131.—Funcronarine Breast, mostrry /arged and palpable, secreting freely. (See Knae- 

DIAGRAMMATIC. bel.) 

When the child is delivered and lactation be- 
gins, the breasts reach their highest development, but we will leave the 
consideration of this until we discuss the changes of the puerperium. Star- 
ling believes that the growth of the mamme during pregnancy is due to the action 
of a “mamma hormone,” developed in the growing ovum. Novak holds the pla- 
centa inhibits the formation of milk. Steinach believes the influence comes from 
the ovaries because he got the breasts to secrete in castrated male rats into which 
he had transplanted ovaries. Hammond says it is the corpus luteum first stimulat- 
ing the growth of the breast, then the secretion of milk follows in correlation to its 
involution. In the Blazek united twins, though only one was pregnant, in both the 
breasts were enlarged and secreted milk. The breasts possess an internal secretion 
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which seems to inhibit ovarian activity, and, if produced in too large amounts, may 
cause atropby of the uterus, the lactation amenorrhea. Extracts of the mamma 
have been employed therapeutically. 
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GENERAL CHANGES IN THE MATERNAL ORGANS , 


Mauriceau called pregnancy a disease of nine months’ duration, and there is 
much truth in the epigram. Generally, the pregnant state and labor are looked 
upon as physiologic, and in perfectly healthy women they may be so. No other 
function of the body is attended by such dangerous possibilities or is so easily de- 
ranged, so that one must always bear in mind how close to the borderland of 
pathology the obstetric case continuously runs. (See Introduction.) 

Pregnant women ought to feel as well as during the non-pregnant state. Ina 
percentage of the cases they do, or even feel better, but oftener this is not so. They 
are more irritable; their character changes; they are less trustworthy; they are 
less tidy; they have various aches and pains—neuralgia, toothache, headache— 
and innumerable symptoms, which the doctor is called upon to alleviate during the 
nine months. Sometimes severe mental disturbances arise. Every organ, every 
tissue of the body, feels the stimulus of pregnancy. The whole metabolism is 
changed tc meet the new demands on the system, and it has been well said that 
“Gestation tests the integrity of every structure of the body” (R. Barnes). If 
there is any latent disease in the woman, pregnancy will bring it to the surface. 
This fact warns the accoucheur to study well the constitution of his patient and to 
watch carefully all weak points in the organism. The woman must provide a 
warm safe nest for the ovum and a mechanism by which it can be expelled when 
ripe. She must supply the fetus with water, oxygen, food, calcium, phosphates, 
iron, etc., and receive from the infant nearly all its waste, which must be con- 
verted so as to be easily eliminable by her emunctories. She must store up blood 
to replace that lost during labor, energy to furnish that needful for the physical 
strain of delivery, and fat and albumin to make milk. » 

It is the complicated processes of adjustment to these new necessities that, 
we are about to study. Maladaptations, or insufficiencies, lead to the pathologic 

itions to be considered later. | 
feet auiaton are not agreed on the changes which the blood 
undergoes during pregnancy, and it is because the blood reacts differently to the 
stimulus of pregnancy in different women. Kiwisch deseribed the condition of the 
blood in early pregnancy as a “serous plethora,” or hydremia. From external ap- 
pearances many women, especially those generally ill nourished or living in poor 
circumstances, suffer from a condition of chloranemia. The fetus uses up a great 
deal of iron and calcium, but normally the blood lacks neither, ' 

While in the first few months there may be a reduction in the reds and increase 
of the whites, the system soon reacts to the necessities imposed by pregnancy, and 
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there is an increase of the reds, also of the whites, the latter out of proportion 
to the reds—the “physiologic leukocytosis of pregnancy” of Virchow. It 1s seldom 
more than 15,000. There is often an increase of the neutrophile poylnuclears and 
also of the myelocytes, the latter indicating the part taken by the bone-marrow. 
Occasionally a few nucleated reds and poikilocytes appear. During labor there isa 
marked leukocytosis, especially of the polynuclear neutrophiles, values as high as 
34,200 being obtained, average 18,000, and the eosinophiles disappear, which Adler 
ascribes to increased sympathicotonus. The leukocytosis is more marked in cases 
of obstructed labor and in primiparze (Dietrich, Baer, 1916). Of the many theories 
as to its cause, that of Dietrich seems most plausible, that it is a reaction against 
the toxins of pregnancy; indeed, the blood in pregnancy resembles that in an acute 
infectious disease. 

Fahraeus found the precipitation rapidity of the reds, normally four times 
greater in woman, increases with pregnancy, is greatest in labor, then quickly re- 
turns to normal. This is due to a difference between the electric charge of the 
corpuscles and that of the plasma (Hoeber). 

The alkalinity of the blood is slightly diminished toward the end of pregnancy 
and in labor, as determined by the hydrogen-ion content, the alkali reserve, the 
CO, tension in the alveolar air, etc. The osmotic pressure is reduced, the freezing 
point being —.533, normal —.55. The ion and molecular concentration are also re- 
duced. The amount of fibrin and fibrinogen increases from the sixth month of 
pregnancy, and may be one-third greater than usual. This increase of fibrin is 
probably a conservative act of nature to prevent dangerous loss of blood during 
labor. Perhaps the hyperinosis causes the thromboses sometimes observed in the 
veins of the leg and pelvis even before labor. When such thromboses give rise 
to emboli, sudden death may result. Rebaudi says that the blood-platelets increase 
up to the time of labor, being 1,500,000 per c.mm., then rapidly decrease to 600,000. 
Their agglutinating properties increase with the number, therefore the coagulating 
power of blood is greatest just before labor. May the increase of the adrenalin 
content partly account for this? 

The total quantity of blood is augmented, especially in the last months, a true 
plethora existing (Kaboth and Zuntz), a fact proved by Miller by means of the 
“vital red” method, the volume being between 6 and 9 per cent. of the body weight, 
(Bohnen, 7-7.3 per cent.), the gain being 400 to 500 grams. The need for more 
blood must be admitted; the addition of the fetus and the fetal circulation, the 
development of the uterine arteries and veins, the enlargement of the veins of the 
lower extremities, which are sometimes so great that they appear to be veritable 
caverns. It would seem that they act as reservoirs and provide for the loss of 
blood at labor. The veins collapse afterward, but never completely or perma- 
nently. This surplusage of blood should not beguile the accoucheur to wasteful- 
ness of the vital fluid during delivery. 

Chauffard, in 1911, found an increase of the cholesterin in the blood, and at 
the seventh month a true lipoidemia. This and the lipemia are needed because 
the fetus uses much fat (Guillemet), and perhaps this increase has something to 
do with the augmented bactericidal power of the blood. The resistance of the 
reds to hemolysis by cobra toxin is diminished (von Graff, 1912). The Wasser- 
mann reaction becomes less conclusive during pregnancy. 

The blood-making organs show marked activity. The spleen grows from 140 
to 180 gm. The lumbar glands enlarge, also the lymphoid structures of the endo- 
metrium. The lymph-glands all over the body are frequently enlarged in preg- 
nancy (Meyer). 

In the marrow of bone decided changes have been noted. Great congestion, 
and even a transformation of fat marrow to blood-forming marrow, have been found. 
On the inside of the skull, along the middle meningeal artery and longitudinal sinus, 
on the pelvic bones, and occasionally elsewhere, one may find thin deposits of reddish 
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bone tissue. They are 1 to 2 mm. thick, and each pregnancy brings a new layer. 
Rokitansky called them ‘‘puerperal osteophytes,” and believed they had some work 
to perform in the blood making during pregnancy, perhaps calcium storage. They 
occur only in one-half of the women that go to autopsy, in only one-third of preg- 
nant women who are x-rayed (Dreyfus), and are not characteristic, because they 
have been found also in syphilis, tuberculosis, and chronic hydrocephalus. 

The Endocrine Glands.—An enormous literature has accumulated on this 
general subject, and not a little special work has been done on the relations of 
these glands to pregnancy, but the amount of proved knowledge is regretfully 
small. Here space permits only the barest outlines. For a fuller presentation of 
the theories and experimental work done, the reader is referred to Aschner, Bandler, 
Frank, Vignes, and a full collective review in 1926 by Capper. 

The thyroid becomes more vascular and almost always hypertrophies. The 
enlargement, sometimes a true hyperplasia, sometimes an increase of the colloid 
only, begins early in pregnancy and may not disappear completely after delivery. 
Lange claims that the thyroid has special bearing on toxemia and eclampsia. It 
has something to do with the growth of the fetus, the formation of monstrosities, 
and the stability of the pregnancy. The ovary (corpus luteum) activates the 
thyroid, sometimes to the point of producing symptoms of Basedow’s disease 
(Frihinsholz, Lit.). Dysfunction of the thyroid, that is, maladaptation to the 
demands of the growing ovum, is not rare during pregnancy. 

The parathyroids are also affected, though pathologic changes have not been 
seen, and if they do not supply sufficient secretion, symptoms of tetany appear 
during pregnancy, and in the child, too, after birth. Their action is bound up 
somewhow with the calcium metabolism. Reduction of the calcium in the blood 
increases the irritability of the uterus, causing abortion, and upsets the sympathetic 
system, producing vasomotor symptoms. 

The hypophysis cerebri, as first shown by Compte in 1899, hypertrophies 
during pregnancy. The chromophile cells are not affected, but the chromophobes 
are increased. The changes are most marked in the anterior lobe, which may 
become so large that it presses on the optic chiasm, causing hemianopsia and 
total blindness, or it may rupture its capsule. The changes in the chief cells are 
so pronounced that they are called “pregnancy cells”’ These cells persist and may 
be used for diagnosis of pre-existent pregnancy (Kolde). The bones lengthen 
during gestation, especially in young women, and the pelvic capacity may be in- 
creased. Aschner extirpated the hypophysis in pregnant bitches, and all aborted. 

The posterior lobe, the part derived from the brain, possesses a hormone— 
hypophysin—which stimulates the uterus to powerful contraction. It is used 
therapeutically. ise 

Some of the symptoms and changes of pregnancy are acromegalic in nature, 
e. g., the large hands and feet, coarse features, the thick, coarse hair, the lowered 
voice pitch. 

The adrenal glands hypertrophy during menstruation and pregnancy, the 
change being more marked in the cortex. The secretion of the cortex Is thought 
to be detoxicating, and tends to augment the lipoids in the body of gravida. Neu 
claims that a pregnancy adrenalinemia exists, but no one has been able to prove it, 
nor to show that the histology of the medulla (whence the adrenalin is supposed 
to originate) has undergone any change. Possibly the pigmentation of the skin, 
of the areole, and the mask of pregnancy are due to dysfunction of the adrenals. 

The pancreas probably hypertrophies in pregnancy, and should this organ 
not adjust itself to the demands imposed on it, various symptoms might appear. 
Recurrent diabetes may be due to pancreatic inefficiency. Perhaps the vomiting 
of pregnancy may be related to the pancreas, at least it seems that the sugar 
metabolism is disturbed in hyperemesis. The kidney is very permeable to sugar 
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even as early as the second and third months, and this fact is used as a basis of 
the sugar tests for pregnancy. 

The placenta is one of the most important organs of internal secretion. Its 
hormones stimulate the development of the uterus and probably activate the thy- 
roid, the hypophysis, parathyroids, adrenals, ete. Aschner ascribes the changes 
in the blood, in the liver, indeed, in the whole metabolism to the influence of the 
placenta. The placental hormone develops the breasts, but inhibits the formation 
of milk (Frankl). 

Since one-half of the ovum is of paternal origin, its proteins are to an extent 
foreign to the mother, and one must be prepared to find reactions in her system 
similar to those which follow the introduction of other foreign proteins. 

The functions of the ovary and the corpus luteum have been considered on 
page 8. After the placenta is fully developed it seems to take over the functions 
of the ovary and corpus luteum. 

Of the other endocrines—the pineal, the thymus, the spleen—practically 
nothing is known. The endocrinal glands of the fetus functionate and probably 
affect those of the mother. 

The Circulatory System.—The changes here are marked, the whole cardio- 
vascular system being affected, though not in the same degree as was formerly 
believed. Larcher, in 1857, described an eccentric hypertrophy of the heart, es- 
pecially of the left ventricle, Blot and other French authors agreeing with him. 
Later investigations (Miller and Dreysel), considermg the weight of the body 
with that of the heart, have shown that there is only a slight if any enlargement, 
and that it is proportionate to the general increase of the body; and Smith, aided 
by the electrocardiograph, found no hypertrophy. The arguments for accepting 
the theory of hypertrophy are: first, the physiologic need for more work by the heart; 
the increased amount of blood to be moved; the increased viscosity of the blood; the 
addition of the large area of blood-vessels of the placental circulation, and the di- 
lated and new blood-vessels of the uterus; the increased abdominal tension; second, 
the results of postmortem measurements, the majority of authors finding some in- 
crease in weight; third, the clinical findings. There is an increase in the area of 
cardiac dulness due to the elevation of the diaphragm and leveling of the heart. 
Roentgen-ray examination of the chest im pregnancy (Kraus) shows two types— 
one with long thorax, a convex diaphragm, and undisturbed heart, another with 
short thorax, raised and flattened diaphragm, and heart placed horizontally. 
The heart in all cases is pressed against the anterior chest wall, displacing the 
lungs; thus the area of cardiac dulness is enlarged. 

Murmurs of various kinds are often heard over the heart, not transmitted 
far, and not always accompanied by accentuation of the second pulmonary sound. 
They are usually hemic in origin, but may be due to displacement of the heart 
or kinking the pulmonary artery, and almost always disappear shortly after de 
livery. One must be slow to diagnose heart lesions in pregnancy, but it is generally 
admitted that the heart is peculiarly liable to disease during gestation, and that 
existing disorders are aggravated. Capillary angiospasm is found in 60 per cent. 
of normal gravid, and is one of the causes of edema (Hinselman). 
catia ease Lee ST 110 to 120, with 75 to 85 diastolic, subject to the 
this ne ae anal Ay eee geek not go above 140 mm., and even 

ses caution, as indicating toxemia. During labor the blood-pressure is 
a little higher (130 to 140), especially during the pains (140 to 145). After the 
rupture of the membranes the pressure falls 40 to 50 points, but rises at once. Itis 
highest during the expulsive efforts of the delivery, falls in tlie third stage (60 to 90 
mm.), especially if there is hemorrhage, rises again after delivery, and slowly returns 
(in thirty-six hours) to normal during the puerperium (Slemons, Irving). 
ea ee ae a marked tendency to develop varicose veins of the 
y. Nearly every ove has at least one or more phlebectasix. 
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In 20 per cent. of the cases the varicosities are marked. The usual sites are the 
legs, the vulva, the mons, the pelvis, the rectum, the anus, the vagina, the abdomen, 
the buttocks, in the order named. One or more or all the parts may be involved. 
One leg, usually the right, may exceed the other in the size and number of the vari- 
cosities. The surface veins are most affected. Of causes, several are given: in- 
creased venous congestion below the diaphragm, caused by the greater intra- 
abdominal tension of pregnancy; obstruction in the vena iliaca communis, due to the 
rush of blood from the enlarged vena hypogastrica; disturbed vasomotor conditions; 
increase in the total amount of blood, and enlargement of the veins to accommodate 
it; congenital anomaly of veins brought out by pregnancy; a toxic alteration of the 


Fic. 132.—Varicosge VEINS OF VULVA. 
Drawn from a photograph. 


blood and vein wall. Predisposing causes are: Thin-walled veins, heart disease, 
tight girdles and garters, constipation, carrying heavy loads, Er iene 
The state of pregnancy undoubtedly has mainly to do with the pee que 0 
varices, because increased abdominal tension may exist without their arti as 
in large ovarian tumors, ascites, etc. Parvin tells of a patient who knew eee 
pregnant as early as four weeks by the development of varicosities " pe egs. 
Sometimes varicose veins shrink when the fetus dies. Compression o! 3 cake 
by the uterus does not cause stasis in the veins below, because the ae s eT ay y 
of the uterus is about the same as that of the intestinal mass. Sue the hea “ 
passed into the pelvis it may compress the internal iliac and hypogastric veins, bu 


110 PHYSIOLOGY OF PREGNANCY 


one does not often observe much difference from this unless there have been marked 
varicosities previously. 

Edema is often associated with varices of the legs and has the same causes. It 
may occur alone, and may have other causes. The majority of gravidee have some 
evidence of water retention, perhaps due to the incompetence of the kidney to 
excrete chlorids. Three kinds may be distinguished—the mechanical, due to the 
obstructed venous circulation in the abdomen, which disappears when the patient 
rests in the horizontal position; a general puffiness affecting the hands and face, 
as well as the legs, without urinary findings, commoner in hydremic patients, 
and which disappears rapidly after labor, perhaps due to capillary angiospasm; 
a true anasarca, due to toxemia or nephritis, and always significant as a precursor 
of eclampsia. Possibly the latter two forms are allied. The edema of the legs 
may be enormous; the labia majora may be so infiltrated as to be translucent 
and as large as the fist; the sodden abdominal wall may hang down like a bag. 

The lungs are displaced by the growing uterus. They retract to the sides, ex- 
posing more of the heart. The thorax is lifted up, is expanded laterally, and slightly 
diminished anteroposteriorly. Part of this change is permanent. The diaphragm 
is pushed up, but in fat subjects its upper curve is not convex, but flattened or even 
slightly depressed by the heart. These changes are more marked in primipare than 
in multiparse, because of the lax abdominal wall in the latter. The respiration is more 
costal than abdominal because of the restricted excurison of the diaphragm, yet 
the lung capacity is increased, the breathing deeper and more frequent—cause, 
acidosis? More CQO, is excreted. (See Vejas and Klaften.) When lightening oc- 
curs at the end of pregnancy the chest is relieved. Changes which some rhinologists 
consider characteristic of pregnancy have been described as occurring in the nose 
and throat. The turbinates are turgid, even to closure of the nares or apposition 
against the septum. Perhaps these findings will explain the deafness and ringing 
in the ears some pregnant women have, or even some of the so-called neuroses 
(Freund). Brickner believes otosclerosis is peculiarly unfavorably affected by 
pregnancy. ‘There seems to be an interrelation between the nasal cavities and the 
genitalia, cocainization of certain “genital” areas relieving dysmenorrhea and labor 
pains (Fless). The larynx is somewhat congested, especially the false voeal cords, 
and there is some slight cellular infiltration of the tissues (Hofbauer), the changes 
being most evident in the interarytenoid fold. Sometimes symptoms result. 

The Digestive Tract.—One of the first symptoms of pregnancy is the nausea 
and vomiting—the so-called “morning sickness.” It may be present as early as 
the second week, but usually appears about the fifth, and persists until the twelfth 
week, though occasionally it continues until term. The patient is sick at the stom- 
ach on rising or after breakfast, and vomits the meal or only sour mucus, the over- 
night accumulation, being free from nausea the rest of the day. The feeling is 
similar to sea-sickness, and it is aggravated by sudden motion. The vomiting 
may recur at the end of pregnancy, after “‘lightening,”’ due to the displacement of 
the stomach and intestines, but at this time the vomiting may also be due to 
toxemia, and mean that eclampsia threatens. Should the nausea and vomiting 
persist the greater part of the day, the case becomes pathologic. This will be 
considered under the subject Hyperemesis Gravidarum, p. 368. Morning sickness 
occurs in one-third of pregnant women. Its cause is obscure; perhaps it is a re- 
flex from the uterus, or it may be toxemic, or due to disturbed relations of the 
ductless glands. Primiparee are oftener affected than multipare. It occurs oftener 
in the higher classes of society and in the neurotic, perhaps from autosuggestion. 

The salivary secretion is increased, and when the expectoration is frothy, it is 
called “cotton spitting.’ In some cases the patient is actually salivated; then the 
case is pathologic and needs treatment. The teeth easily decay due to the altera- 
tion of the secretions of the mouth, dentists say, probably not because of the de- 
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mand of the fetus for more calcareous salts. Loosening of the teeth may occur. 
Gingivitis toa mild degree is also observed, but this borders on the pathologic. The 
taste is sometimes perverted, the gravida having a desire for unnatural things, as 
chalk, slate-pencils, sand, salt, ete. This symptom is called “pica,” and may be- 
come morbid, as in the case of a woman who craved a bite of her husband’s arm, and 
actually took it. It was considered dangerous to the fetus or mother to oppose 
these ‘‘cravings” of pregnant women, and all sorts of devices were employed to ap- 
pease them. The appetite is usually increased unless nausea occurs; even then, 
after the vomiting, the patient is hungry. Some women have a voracious appetite 
in pregnancy, and often satisfy it to their detriment, in the belief, fostered by 
ene that they are eating for two. Again, anorexia is present or the appetite is 

ckle. : 
The stomach is displaced in the later months of gestation, being forced upward, 
backward, and to the left. The wall is congested, and pours out abundant watery 
secretion. Arzt found the hydrochloric acid decreased especially in the early 
months. Digestion is usually more active, and varies with the appetite. 

The liver is forced upward, backward, and to the right in the late months. 
Liver dulness, therefore, must be corrected in this period. The liver is enlarged 
and hyperemic and Tarnier, in 1857, described a fatty infiltration around the 
intralobular veins, but this is not constant, and probably does not occur in normal 
pregnancy. There is more bile present, and dilatation of the bile-passages, also 
ectasis of the central veins. The increased cholesterin content of the bile may 
explain the frequency of gall-stones in child-bearing women. Mechanical factors 
contribute also. Multinuclear cells, presumably from the placenta, even portions 
of villi, are sometimes found as emboii in the liver vessels. The integrity of the 
liver is severely tested by pregnancy and some of its functions do not always meet 
the demands. (See Couinard et Clogne.) (a) The need of the mother and fetus for 
iron causes much destruction of the erythrocytes which results in an excess of bile 
pigments—a cholemia occurring in at least 20 per cent. of cases. (b) The glyco- 
genic function is often disturbed as evidenced by the hyperglycemia, the rapidity 
with which administered levulose appears in the urine, and the fact that a brief de- 
privation‘of carbohydrates results in acetonuria. (c) The ureogenic function is also 
subnormal and the liver is frequently unable to arrest all the unreduced albumin 
absorbed from the intestines. This is shown by Widal’s test—leukopenia and hy- 
percoagulability of the blood after ingestion of milk. (d) The complicated fat metab- 
olism of the liver is often disturbed, and we therefore find a tendency to ketonemia 
because the fatty acids are not burned into CO, and water. The same is true of in- 
sufficiently aminized proteins and the alkali reserve is thus reduced. We find the 
alteration of the liver cells most marked in eclampsia, hyperemesis, and puerperal 
infection. (e) The requirements placed on the liver as a detoxicating organ are 
enhanced by pregnancy. (f) The excretion of bile pigments is reduced and we 
find urobilin in the urine and a high icteric index in the blood. (g) Finally, the 
internal secretion of the liver is of great influence in the genital sphere, especially 
during pregnancy and menstruation (Aschner). AYN. 

The intestines are also affected by pregnancy. Constipation is almost the rule, 
being due to the displacement of the bowels, abnormal innervation, general inac- 
tivity of the gravida, interference by the uterine tumor with bearing-down efforts 
in defecation. Hemorrhoids are common from the constipation and the increase 
of venous pressure below the diaphragm. 

General Metabolism.—The body weight increases in the last three months, 
according to Hecker and Gassner: seventh month, 2400 em. ; eighth month, 1690 
em.; ninth month, 1540 gm. This varies in relation to the size of the person, 
multipare showing larger gains than primipare. The increase 1n weight is due to: 
(1) The fetus and secundines; (2) increased assimilation ; (3) storing up of fat and 
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albumin; (4) accumulation of water, especially in the lower extremities; (5) increase 
of the amount of blood. A store of potential energy is laid up for conversion into 
heat and force during labor, and milk during lactation. The hips round off and 
become broad; the breasts have more fat. A gravida gains one-tenth to one-fifth 
of her body weight during pregnancy (Kerwin). If the fetus dies, this gain does 
not occur, or the patient may lose weight, and this fact may be used in the diag- 
nosis of the death of the infant. 

There is an increase of the basal metabolism rate sometimes reaching 35+, 
often without hyperthyroidism (Cornell, Baer). The nitrogen output is decreased, 
albumin being stored up amounting to 2000 gr. (about 300 gr. N.). Fat and iron 
are also stored up. 

The eucolloidal state of the albumin and lipoids is dependent upon the pres- 
ence of ions of sodium, calcium, potassium in proper porportion, 7. e., 100 : 2: 2. 
In the last three months of pregnancy the amount of blood calcium is diminished, 
which perhaps accounts for the increased irritability of muscles, nerves, heart, 
uterus, and possibly also for the high blood-pressure, edema and albuminuria. 
The action of other ions Mg, Fe, P, I, in varying concentration in the blood re- 
quires much study. (See Seitz). 

Most women feel better during pregnancy than at other times, but in some, 
especially the anemic and the neurotic, a condition of asthenia develops in the early 
months, the vegetative center in the brain not responding quickly enough to the 
call of pregnancy (Opitz, 1924). Later the nutrition is better, and the women 
may enjoy a permanent improvement in health from the stimulus of pregnancy. 
On the other hand, some women suffer a permanent neurasthenia from the strain 
of reproduction. 

The Urine.—The quantity is usually increased about one-fourth. This poly- 
uria explains in part the frequent urination of pregnant women. The specific 
gravity is low, total solids and urea output being the same as or slightly less than in 
the non-pregnant state. The sulphates and phosphates do not change; the chlorids 
decrease, and water also is retained in the last months. Albumin is found in one- 
third to one-half of the cases of pregnancy, if one uses the finest tests. If one uses 
the hot and cold nitric acid tests, which, for practical purposes, are sufficient, 
one will find albumin in only 3 to 5 per cent. of gravide and 30 per cent. of par- 
turients. The albuminura has been ascribed to lordosis, to latent bacterial in- 
fluence, and to the abnormal permeability of the capillaries. Many times the 
albumin comes from the urinary tract or from the external genitals. Renal al- 
buminuria, in the experience of the author, is rare in pregnancy, and should always 
be looked on with suspicion. Mild catarrhs of the bladder, pyelitis, and ureteritis 
are not uncommon in pregnant women. The highly congested, edematous bladder 
may permit the escape of albumin into the urine. The “kidney of pregnancy’’ is 
not normal. (See page 239). 

Sugar is occasionally found in the urine during gestation, and is of two kinds— 
lactose and dextrose. Lactosuria occurs in 16 per cent. of gravidee (Ney), is more 
pronounced near labor, most pronounced in the first week of the puerperium (77 
per cent.), and disappears after lactation is discontinued, though it may be tem- 
porarily augmented by the weaning process. It is due to absorption of milk-sugar 
from the functionating breasts, and is not an unfavorable sign unless it is large in 
amount and attended by signs of disturbed nutrition. (See Literature.) True 
glycosuria, on the other hand, is more significant, though some authors describe a 
“physiologic diabetes of pregnancy.”’ 

The carbohydrate metabolism is not fully understood. The liver keeps the 
blood-sugar level from 0.09 to 0.18 per cent., but pregnancy is likely to disturb 
the mechanism and lower the kidney sugar threshold also, hyperglycemia and 
and glycosuria readily resulting. Alimentary, adrenalin and pituitary glycosuria 
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are more likely to occur during gestation. One finds 0.01 per cent. of grape-sugar 
occasionally, as one does in men, but with the ordinary tests employed by the 
practitioner sugar is not regularly found in normal gravide. Its occurrence is 
always a matter of grave concern. (See Diabetes in Pregnancy, p. 546.) Acetone 
in the minute quantities usually found in women is also determinable during 
pregnancy. It is increased in amount during hard labor, during the first days of 
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Fias. 133 anp 134.—Srarics OF THE Non-PREGNANT AND Pregnant WOMAN. . 
' Arrow indicates direction of tendency to fall as abdominal tumor develops. Second figure shows effect of the adaptation 
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the puerperium, febrile conditions, toxemia and eclampsia, syphilis, ectopic ges- 
tation, and death of the fetus, but is not pathognomonic of this. Peptone, ac- 
cording to Fischel, occurs in 25 per cent. of gravide and 96 per cent. of puerperee. 
It probably comes from the absorption of the fatty degenerative uterine tissue 
during involution, and has no proved bearing on the metabolism of the fetus, the 
lochial discharge, or the fermentation processes of the intestine. It occurs in sep- 
sis, acute yellow atrophy of the liver, toxemia, and eclampsia. 
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The Bones.—Reference has been made to the thin, porous, soft, bony deposits 
on the inner surface of the cranium—the puerperal osteophytes. Their function is 
unknown; probably they have to do with the blood changes of pregnancy, but it 
has been suggested that they have a relation te the bony formation of the fetus. 

The bones in pregnancy show increased vascularity, especially the red marrow, 
and to a certain extent resemble the changes found in osteomalacia, but Loeschke 
has shown no demineralization exists; on the contrary, calcium, phosphorus, and 
magnesium are stored up. Fractures unite well in pregnancy, contrary to an old 
notion. The joints of the pelvis soften, as has been mentioned (p. 101). In young 
women the author has observed a rapid growth of the pelvic bones during preg- 
nancy, increasing materially the capacity of the pelvis due to osteogenesis around 
the pelvic joints under hypophyseal influence. 


Fie. 135.—Tur Mask or PREGNANCY. 
Photograph of case at the Chicago Lying-in Hospital, 


The spinal column is straightened, the uterine tumor prominent in front 
changes the line of direction of the woman’s person. This line of direction ent t 
fall anterior to her base of support. Therefore she throws her shoulders back a Jj 
straightens her neck and head. The curve in the small of the back is exag Mi 
(Figs. 133 and 134), the pelvis being rotated slightly on the femora Tee ; 
in the skeletal dynamics give the patient a peculiar attitude and oa or st ne 
which Shakespeare called the ‘pride of pregnancy.” With marked one a 
the pelvic joints, however, the patient has a waddling gait, because the nee 
move on each other. These changes in the carriage require greater effort o the 
part of the gravida to maintain the erect position, which may cause eee dl 
backache. In cases of pendulous abdomen and with twins the chan i th 
attitude of the gravida are exaggerated. (See La Pointe.) mee 


CHANGES DUE TO PREGNANCY ILS 


The skin is much affected by pregnancy. Pigment is deposited in more or less 
typical regions—the nipples, the vulva, the linea alba, the navel, the face. The 
pigmentation of the linea alba changing it to a linea nigra, of the nipples already 
considered and of the face is most common. The forehead, cheek, and nose are 
covered with brown stains which cannot be wiped off. They, when marked, ap- 
pear like a mask, and the condition has been called “the mask of pregnancy”’ (Fig. 
135). This deposit of pigment in the rete cutis occurs oftener in nervous women 
or those suffering from uterine disease. Occurring outside of pregnancy, it is called 
chloasma uterinum. Brunets are more affected than blonds. Women of careless 
personal habits are more prone to manifest this sign, lack of attention to skin and 
bowels being a factor. The actual cause of the deposits is unknown—slow circula- 
tion in the capillaries, especially at the junction of the embryonal folds, hypertrophy 
of the suprarenals, active destruction of the red blood-corpuscles, abnormal iron 
metabolism, hepatic disturbances, and neurotic influences having all been invoked. 
According to Samuely, the pigmentation is due to the action of a ferment, tyro- 
sinase, on the tyrosin in the blood during exposure to sunlight. Both the Blazek 
twins were pigmented, though only one was pregnant. A peculiar darkening of 
the eyelids has also been noted in pregnancy. It may be due to congestion or pig- 
ment. This pigmentation disappears mostly after labor, and especially when the 
menses are established, but some of it may persist for years. The vasomotor con- 
trol of the cutaneous vessels is disturbed during pregnancy; thus one is able to pro- 
duce red lines by simply drawing the finger over the surface. Sergent says that if 
a white line is thus produced the gravida has not enough epinephrin. The skin 
capillaries become more permeable to the serum, permitting the puffiness so fre- 
quently observed. 

The sweat and sebaceous glands increase in activity, requiring more care of the 
patient to prevent odors. A delicate sense of smell may distinguish these odors 
as characteristic. In untidy women pityriasis versicolor is more likely to develop. 
The hair takes on increased growth, beginning about the third month of pregnancy; 
sometimes a fine lanugo appears on the face and chest. This excess of hair disap- 
pears two or three months postpartum—similarly to the effects of fevers. The 
nails are thinner. The subcutaneous fat becomes thicker, the finer features of the 
face coarser; the complexion in the early months is sallow, in the later months florid. 
Diseases of the skin are very common during pregnancy. 

The Nervous System.—Pregnant women are more impressionable, subject to 
varying moods, are hyperexcitable, and sometimes a change in their character occurs, 
a quiet, sweet-tempered person becoming querulous and irritable, or vice versa. The 
author has only seldom observed such changes in any degree. In olden times preg- 
nant women were considered morally irresponsible, and the condition was advanced 
in extenuation of crime. They are not reliable witnesses, perception being not so 
acute and interpretation false. Melancholia and real psychoses may develop, 
especially if there is a family taint. These symptoms may be the expression of 
a toxemia, as also may be neuralgias (especially facial, sciatic, and dental), the 
tingling and numbness in the extremities, headache, and disturbances of the 
special senses—hemeralopia, amaurosis, tinnitus. The exaggerated reflex ex- 
citability of the nervous system is manifested by marked skin and tendon re- 
flexes, even ankle-clonus, occasionally Trousseau’s and Chvostek’s signs (tetany?), 
and by visceral reflexes, vomiting, indigestion. In the early months a tendency to 
sleep, especially after meals, is often noticed, and some women use this symptom to 
diagnose the pregnancy. Hysteric women suffer an exaggeration of their symptoms, 
and in them accesses of grand hysteria are more common. 

The author has found many interesting mental phenomena by studying his 
eases psychologically. Pregnancy is the most momentous thing in the woman’s 
life, and her mental adjustments, happy or unhappy, to the new condition will de- 
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termine her health, spiritual as well as physical. In the majority of cases the pa- 
tient rapidly adjusts herself to her new future even apparently overcoming the 
fear of death which all women admit they harbor more or less long. She may 
even be exalted in the realization that she is accomplishing the supreme pur- 
pose of a woman’s existence. But to many the advent of pregnancy is undesirable 
or indeed a greater or less tragedy. Some become obsessed with the dread that 
they will die before the baby is born; others fear they will lose their beauty and, 
therefore, their attractiveness to the husband; some worry about having another 
mouth to feed, or because the child will interfere with their social pleasures; others, 
of masculine instincts, repudiate the responsibilities of motherhood because they 
hamper the “will to power.” Deep undercurrents of feeling may be existent— 
such as antipathy to the family of the husband or to the personality of the hus- 
band or his religion; further, an undesire to bring more children into a contentious 
and chaotic world. 

Many mental and nervous phenomena during pregnancy may be traced by 
psycho-analytic study to their hidden sources in the above-mentioned emotions— 
indeed, to deeper subconscious influences. Mental irritability, melancholia, psy- 
choses, hyperemesis may be found to be a protest against the advent of preg- 
nancy similar to the war psychoneuroses of soldiers. 

A sort of fainting spell is a frequent complaint of pregnant women. It is ac- 
companied by palpitation or fluttering of the heart, sometimes with pallor, and 
occasionally by slight loss of consciousness, resembling petit mal. Unless due 
to organic cardiac disease, the symptom, though annoying, is not dangerous. 
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CHAPTER V 
THE LENGTH OF PREGNANCY 


WHILE it is important for many reasons to know the exact length of human 
gestation, we have to be satisfied with surmises and generalities. Ovulation may 
occur at any time. Authorities disagrée as to the relation of the discharge of the 
ovum from the ovary to the time of menstruation. We do not know if an ovum 
is fertilizable when it leaves the Graafian follicle, or if it requires time, and if so, 
how much. We do not know how long it takes the spermatozoid to reach the ovum. 
Therefore it is impossible to determine the time of conception, even when the 
date of the fruitful coition is certain. Further, labor occurs often as the result of 
some trauma—physical or mental. 

Since the beginning and the end of pregnancy are indeterminable, of course 
we cannot estimate the exact length of the period. As a datum for the reckoning 
the menses are absolutely unreliable, since a woman may menstruate during the 
first months of pregnancy, in which case it would seem that she bore a fully devel- 
oped infant after a short gestation, and, on the other hand, a woman may con- 
ceive during a period of amenorrhea, thus giving the impression that pregnancy 
was prolonged to ten or even fourteen calendar months. This will explain those 
cases of pregnancy lasting three hundred and eighty to four hundred days (Parvin). 

The most reliable datum from which to estimate the beginning is the date of 
fruitful coition, and, reckoning from this day, pregnancy has been found to vary 
from two hundred and twenty to three hundred and thirty days, the average being 
two hundred and seventy days. In cows the average length of pregnancy is two 
hundred and eighty-five days, but a fully developed calf may be delivered any time 
from two hundred and forty-one to three hundred and twenty-one days after the 
cow was covered (Ahlfeld, Schwarz). From time immemorial women have reck- 
oned two hundred and eighty days, ten lunar months, or nine calendar months, 
from the first day of the last period as the length of normal gestation, and for 
practical purposes this may be accepted, because in the majority of cases it holds 
true, but one must remember and admit the exceptions. (See p. 24.) No doubt 
some children require a longer time in the uterus for full development than others. 
Some seeds in favorable soil grow faster than others. The writer has delivered 
children that were carried eight months that were as matured as full-term in- 
fants, and also in one case, he delivered a child weighing three and one-half pounds 
which was fully three weeks over term. Heyn had a case of two hundred and 
twenty-nine-day pregnancy, with child of 2980 gm. and 50 em. length 

The French law recognizes the legitimacy of a child born one hundred eighty 
days after marriage, and three hundred days after the death of the husband, the 
German law one hundred eighty-one and three hundred twenty-one days, respec- 
tively. In England, in 1921, the legitimacy of a child born three hundred thirty- 
one days after the husband went to war was allowed. (London Letter.) Fother- 
gill reports a cesarean section three hundred and forty-four days after the last 
coitus. In America each case is decided on its merits. 

The author delivered a viable child one hundred eighty-two days after the 
day of conception, Ronaldson one of one hundred eight-nine days. The reader 
desiring authorities in medicolegal cases of this kind should consult v. Winckel, 
Siegel, Eden, McCaffery, Engelman, (1927), and Peterson and Haines. 

Without doubt pregnancy may be prolonged and an overgrown child delivered. 
Hannes found that in 50 per cent. of children weighing more than 4000 gm. (8% 
pounds) the pregnancy had lasted more than two hundred and eighty days. Ciulla 
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found that in 1 case of 200 the pregnancy lasted more than three hundred and 
twenty days. Children that are carried over term may be larger in all dimensions, 
or they may grow longer and harder (Bossi). The cranial bones ossify, the bi- 
parietal diameter increases, the body becomes firmer and less pliable; thus in both 
instances delivery is rendered difficult and more dangerous to mother and child. 
Children that are being carried over time not seldom die before labor. A careful 
autopsy performed in a case of this kind showed no pathologic changes except granu- 
lar degeneration of the epithelium of the kidneys. In some instances labor pains 
come on at the computed term of pregnancy, but they subside and a period of three 
or four weeks elapses until actual delivery occurs. The author considers it inad- 
visable to allow a woman to continue far beyond the normal date of term, and, in 
the interest of both child and mother, induces labor in such cases. ‘‘ Missed 
labor” is a term introduced by Oldham to describe cases where pains come 
on when expected, but cease, the child dies, and is carried in the uterus a greater or 
shorter time, as, in one case, eleven months. A dead ovum carried in the uterus is 
not pregnancy. Various factors may influence the length of gestation, as the age of 
the woman, the sex of the child, ete. Young women are likely to have a shorter 
gestation; older women, longer. Women who have been sterile for years and old 
primipare are likely to go over term. Women who had delayed puberty, dys- 
menorrhea, who have long hard rigid cervices, are also likely to have delayed labor. 
Primipare, except old ones, not seldom fall into labor a few weeks before the date 
set, the tense abdominal wall forcing the head into the pelvis against the cervix, 
which evokes pains. Males are said to be carried longer than females. While 
this is true in animals, the author cannot confirm it from his own experience. 
Women who are active in the last months of pregnancy are less likely to go over 
term than the lazy ones, who take no exercise. One notices this in hospital prac- 
tice. There is a popular notion that a gravida should exercise much during ges- 
tation or ‘‘the baby will be grown to her side,’ meaning that she will have a diffi- 
cult labor from overgrowth of the infant. In summer women are likely to give 
birth earlier than in winter. Heredity seems to play a rdle. De la Motte reports 
the case of a woman who had two children at the seventh month. These girls grew 
up, married, and had children at seven months. Retzius describes an instance of a 
mother and her two daughters, in all of whom pregnancy was much prolonged. 

Precocious and Late Pregnancy.—The earliest authentic pregnancy is reported 
by Bodd. The girl was eight years and ten months old, and delivered a child weigh- 
ing 3500 gm. (about 714 pounds), which had hair on the pubis. Pregnancy in girls 
of twelve to fifteen is not rare, and experience shows that most of the children live 
and that labor is seldom difficult. The pelvis develops rapidly during pregnancy, 
and the child is usually small, with a soft head, which accounts for the unexpected 
safety of these precocious labors. The latest pregnancy on record is the one 
reported by Kennedy. The woman was sixty-two years old, and this was her 
twenty-second labor. The author delivered a woman of fifty-two years safely of a 
living infant weighing over seven pounds. In some of the cases reported (Strass- 
man) menstruation had been absent for years. 
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SECTION II 


PHYSIOLOGY OF LABOR 


CHAPTER VI 
DEFINITION—CAUSES—CLINICAL COURSE 


Labor is a function of the female organism by which the product of conception 
is expelled from the uterus through the vagina into the outside world, the regressive 
metamorphosis of the genitals started, and the secretion of milk inaugurated. There 
are three essential points in the definition, which excludes the extraction of the fetus 
by any other passage, as in cesarean section. Synonyms for labor are delivery, 
parturition, travail, childbirth, accouchement, confinement. 

Abortion is the interruption of pregnancy before the fetus is viable, 7. e., capable 
of extra-uterine existence, which is after the twenty-sixth week. 

Premature labor is the interruption of pregnancy after the fetus is viable, but 
before term, 7. e., the normal end of gestation. 

Miscarriage is an expression used by the laity to signify the occurrence of a 
premature interruption of the pregnancy at any time. 

Labor should be a normal function of the human female. It is so intricate, 
however, that a great many irregularities may mark its course. The unhygienic 
surroundings in which women live, prior diseases, the tendency to laziness, the evils 
of dress, of living, occupation, heredity, chronic endometritis, salpingitis, the evolu- 
tion of the fetal head, 7. e., increased size of the child’s cranium, due to the increased 
mental capacities of the race, all tend to produce conditions which influence the 
course of labor and may make it absolutely impossible in a given case, or fraught 
with great, even fatal, danger. 

We must, therefore, divide cases into two groups: 

1. Normal labor, or eutocia. 

2. Abnormal (pathologic) labor, or dystocia. 

As a matter of fact, a really normal labor without the slightest irregularity is 
rare; almost always there is some small point that is peculiar, although it may not 
affect the course of the labor, and the case may end favorably for mother and child. 
In general we call those cases normal where we do not have to interfere—where the 
woman expels the child and placenta herself, and she and the child live. Strictly 
speaking, however, unless the woman’s condition is exactly as good as it was before 
conception and the child perfectly well and uninjured, the labor may not be called 
normal. Such cases as these are excessively rare. The boundaries between eutocia 
and dystocia are very narrow, and depend largely on the individual views of the 
obstetrician. Certain complications are classed by some under eutocia, while by 
others they are called distinctly pathologic. For example, I consider the vomiting 
of pregnancy, the kidney of pregnancy, breech and face presentation, rupture of 
the urogenital septum, to be pathologic conditions, while many authors hold them 
to be normal. 

In the study of the phenomena of parturition four factors must be considered: 
(1) The powers, by which the expulsion of the ovum is accomplished; (2) the pas- 
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. . 
sages, which represent the road and the resistances met; (3) the passengers, the child 


and its adnexa (placenta, etc.); and (4) external complications which may disturb 
the course of the function. The last-named factor is the pathologic one, and will 
be omitted for the present. The other three factors make up the study of the 
mechanism of labor. 

The Causes of Labor.—What brings on labor? Why should the uterus, which 
has carried the ovum for so many months, suddenly violently expel it? Nature 
certainly recognizes the right moment for the expulsion, since it is almost always 
accomplished at a time when the child is best able to carry on extra-uterine existence 
and before it has become too large to pass safely through the parturient canal. 
What the cause is that sets the uterus in action has been the subject of much specula- 
tion and investigation, but nature still hides the secret. We wish to know it, be- 
cause often it is necessary to bring on labor ourselves, and experience has shown that 
it is wise to follow nature’s methods in accomplishing things. The many theories 
can only be touched upon. 


1. Through degeneration of the decidua the ovum becomes a foreign body. Untenable. 

2. Increase of CO, in the maternal blood from thrombosis of the placental vessels, or of 
the fetal blood, irritates the uterus to contraction. Untenable. 

3. Excessive distention of the uterine wall. True only of pathologic cases, twins, poly- 
hydramnion. ; 

4. That labor comes on through endocrinal influence is an attractive theory, but no propo- 
sition yet advanced has been proved. Dixon and Marshall believe that the decadence of the 
corpus luteum late in pregnancy removes the inhibitary influence which the ovary normally 
exerts on the hypophysis. The latter therefore secretes more pituitary hormone which evokes 
pains. Removal of the corpus luteum does not always bring on abortion or labor, and Jabor can 
occur without the ovaries. 

The influence of menstruation continues during pregnancy as is evidenced by certain symp- 
toms which occur, mostly in nervous women. Why labor should occur on the completion of 
ten menstrual cycles is unknown. Neuralgic pains, especially in the sacrolumbar region. in- 
somnia, skin eruptions, increase of the varicosities, vomiting, nausea, diarrhea, constipation, 
decreased urine, sometimes albumin, uterine pain, sometimes small hemorrhages, and the tend- 
ency to abort are greater at these periods. G. de Paoli studied these changes in 30 women, and 
found: diminished lung capacity; lower blood-pressure; increased sensibility of the skin and of 
the reflexes; more rapid pulse. Aschner calls these symptoms of menorrhemia. Pathologic 
conditions are more common at these periods, for instance eclampsia, fainting, hysteria, pains 
in the bones. Labor is more likely to follow a slight trauma at this period. 

V. der Heide and Sauerbruch in their experiments on rats (uniting one pregnant with a 
non-pregnant one in parabiosis) discovered that substances appeared in the blood which were 
poisonous to the non-pregnant animal, the reaction much resembling anaphylaxis. By injecting 
fetal serum into pregnant women pains were sometimes induced. The serum of a woman in 
labor rarely caused pains in a woman near term, but did sometimes cause anaphylactic collapse. 
In the Blazek twins (thoracopagi) when one was in labor the other was unaffected, probably 
being immunized during pregnancy by the first. 

It does seem that something develops in the blood which either brings on labor or so sensi- 
tizes the uterus that an ordinary external irritant sets the process in motion. The uterus con- 
tracts throughout pregnancy and becomes increasingly irritable toward its end. Neu says this 
is due to the accumulation of suprarenin in the blood. Perhaps it is pituitrin. Blair Bell believes 
there is an increase of the pressor substances in the blood and tries to bring this into relation with 
the calcium content. 

5. Pressure of the presenting part on the lower uterine segment, on the cervix, and the nerves 
of the great cervical and retrocervical ganglia, and other plexuses around the cervix and upper 
vagina, 1s an old (Galen. Power) and favorite theory, but it will not explain all cases, such as breech, 
and transverse presentation, and the uterine contractions of extra-uterine pregnancy. In some cases 
the head may be deep in the pelvis, and pressing hard on the cervix, without evoking pains. Still, 
clinical experience shows that when the child settles well into the lower uterine segment the dila- 
tation of the cervix begins, and labor comes on. The methods employed in inducing labor nearly 
all operate by irritations applied to the nerves of this region, e. g.. the packing of the cervix with 
gauze, the application of colpeurynters, bougies, etc. One can often bring on labor by passing the 
finger around the internal os and stretching it a little. 

6. The importance of accident, however, must not be overlaoked. When everything is 
ready for labor, the parts softened, the cervix begun to unfold, the uterine muscle well developed 
and having attained a high degree of irritability, it is easy to see how some slight cause, mechanical 
or emotional, may suddenly start the uterine contractions. As soon as one contraction has oc- 
curred it seems to form the irritant for another, or forces the ovum against the cervix, stimulating 
the nerves, so abundant here, and thus labor is put in progress. Such exciting causes are: physical 
shocks—jolts, running up or down stairs, coitus, diarrhea, straining at stool; mental shocks— 
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sudden fright or joy—of which there are numerous illustrious examples. The Bible tells us 
the wife of Phineas, upon hearing that her husband was killed ia battle went into recon 
patient of the author’s, feeling that her labor was due, walked down and up the six flights of stairs 
to her hotel apartment. Pains came on within a few hours. She had a shght hemorrhage behind 
the placenta. A dose of castor oil or quinin will often bring on labor at term. 


THE CLINICAL COURSE OF LABOR 


It will be simpler to study the complicated problems of labor if, first, we get a 
clear picture of its clinical course; that is, what may be seen and felt while attending 
@ woman in parturition. 

In most primiparee and many multipare there is a prodromal stage of 
labor, but in both the symptoms may be so slight that they may be unnoticed, 
and labor, therefore, seems to come suddenly. The prodromata are: (1) Light- 
ening, with its symptoms, relief of pressure in the upper belly, and increase of 
pressure in the pelvis, together with a mucous discharge from the vagina. (2) 
False pains; in the latter weeks of pregnancy the patient is often annoyed by con- 
tractions of the uterus which are painful. They occur especially at night, subsiding 
toward morning. The uterus contracts at intervals throughout pregnancy, and 
shows greater irritability near the end. This sign is of value in determining that 
labor is at hand. Ordinarily, the contractions are not painful until actual labor sets 
in. False pains may be simulated by gas in the bowels, constipation, and appendi- 
ceal or gall-stone colic. Many women complain of drawing sensations in the pelvis 
similar to those experienced during menstruation, sometimes amounting to pain; 
these are called dolores presagientes, and often accomplish effacement and dilata- 
tion of the cervix. (3) About twenty-four or forty-eight hours before labor there 
is a discharge of mucus, often mixed with blood. It is the plug which formerly 
filled the cervix, closing off the uterine cavity from the vagina. The blood comes 
from the surface left bare by the separation of the decidua. It is more or less pro- 
fuse, is important, and is called the “show.” If the placenta is situated low in the 
uterus, the show is likely to be quite bloody. Occasionally the show does not 
appear until labor has been in progress some time. (4) An examination in the last 
three weeks of pregnancy shows the cervix soft, shortened, perhaps completely 
effaced—in primipare the external os opened for one or perhaps two fingers. In 
multipare the cervix will admit two fingers to the membranes. Exceptionally, the 
external os, as well as the internal, remains tightly closed until labor begins, but 
this is abnormal, and is usually due to cervical disease. Occasionally the os is 
dilated to admit three or four fingers—the result of the “travail insensible’’ of the 
French. However, it is unsafe to predict with certainty the near approach of labor 
from the patulousness of the cervix, though it is quite probable. (5) The vulva is 
enlarged, succulent, and patulous, the pelvic floor projection very decided. 

The painless contractions of the last weeks of pregnancy, the “‘insensible labor,” 
force the head down into the pelvis and soften the structures—the lower pole of the 
fetus seems to slowly burrow its way into the pelvic excavation. 

The transition into labor is usually very gradual, but we say that labor has be- 
gun when the contractions of the uterus become sensible to the patient—that is, 
painful; when they recur at regular intervals, and when they are effective in dilating 
the cervix and os. ; 

The process of parturition naturally divides itself into three stages or periods: 

The first stage extends from the beginning of regular uterine contractions until 
the os is completely dilated and flush with the vagina, thus completing the continu- 
ous channel called the “parturient canal.”’ This is the stage or period of dilatation. 
The membranes usually rupture at the end of this stage—perhaps during it. The 
first stage does not include the rupture of the bag of waters, the time of which is 


very variable. 
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The second stage extends from the end of the first stage until the expulsion of 
the fetus is completed. It is the stage of expulsion. ; 

The third stage extends from the delivery of the child until after the expulsion 
of the placenta and membranes and contraction and retraction of the uterus are 
completed. It is the period of the after-birth, or the placental stage. 

In the first stage, recurring regularly about fifteen minutes apart, we notice the 
uterine contractions. These are appreciated by the patient as pain, and have been, 
therefore, designated by the various races from time immemorial as “pains, 
“dolores,” “douleurs,’”’ ‘‘Wehen.”’ No normal labor is painless, though quite a 
few such have been observed. Writers of all ages have described labor as painful. 


Fre. 186.—ComposiTe Picture SHow1ne THE UTERUS BEFORE AND DURING CONTRACTION. 


The Bible mentions it in numerous places. Accounts of uncivilized races disprove the 
claim made by some that with them child-bearing is painless. (See Ploss, “Das Weib 
in der Natur und Volkerkunde’’; Engelman, “‘Labor Among Primitive Peoples.’’) 

Still, the severity of the pain varies. Some races, especially the uncivilized, 
have generally easy labors, whereas the highly cultured woman has hard, painful 
labors. This is true to a certain extent, in our civilized country, in the difference 
between the poor and the rich. The pain varies in different women, and the ability 
to stand pain varies in women, as it does in men. 

As the labor progresses the pains gradually grow stronger. Whereas at first 
the patient just bends over a little, shows a change of countenance, after a few hours 
she may utteracry. The cry is simply one of pain, similar to that of a severe tooth- 
ache cr intestinal colic. One observes much individual difference in women regard- 
ing the pain of labor. Those of quiet, even temperament and strong will-power 
bear their sufferings bravely and aid the physician and nurse, while the nervous, 
hysteric parturient cries out even early in the first stage, demanding an anesthetic 
or even delivery, and not seldom gives an otherwise normal labor a pathologic trend. 
The very first pains are usually felt in the small of the back, but soon they draw 
around to the front and are described as grinding, or like a severe general intestinal 
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colie. They often seem to come in pairs—a mild one followed by a severe one. 
They last thirty to ninety seconds or longer. The character of the pain varies in 
different women, different labors, and different times of one labor. They may sub- 
side and recommence after hours or days (rare). The patient is cheerful between 
pains or may doze. As the pains grow stronger the intervals become shorter—ten 
eight, five, four minutes. During the pain one observes the uterus contract. This 
begins before the pain is felt, and ends after the painfulness is over (Fig. 136). The 
uterus rises high in the abdomen, increases in diameter anteriorly and posteriorly 
and decreases laterally, assuming a pear shape. At the same time it becomes 


! 


Fie. 137.—BALL-VALVE ACTION OF H®aAp. 
Head at A-A divides uterus into two cavities. Pressure in G is much less than in B. 


tender, tense, and the ligaments stand out sharply. There is a stage of accrement, 
acme, and decrement in each pain. 

Under the influence of the uterine contractions— 

1. A larger amount of the serum is forced into the lower uterine segment, 


cervix, and upper vagina. ; 
2. The fibers of the lower uterine segment and cervix are drawn up into the 


body of the organ. 

3. The liquor amnii is forced in the direction of the internal os. 

4, The membranes are bulged out through the cervix. 

5. The retraction of the fibers of the lower uterine segment and cervix, and the 
membranes being forced down into the cervix like a bladder, cause a dilatation of 
the cervix from above downward, and finally the full opening of the external os. 
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This dilatation of the cervix by the bag of waters is a very gentle and efficient one. 
The whole force of the uterus is not used, since the head resting against the lower 
uterine segment divides the cavity into two parts (Fig. 137). The resistance at 
A-A diminishes the power of C-C, therefore the tension in G is not so great as in B. 
Should the body not press fast to A—A, allowing the fluid in B to communicate with 


Fie. 138.—Cerrvix aT BEGINNING oF LAaBor. (From Schroeder’s frozen section.) 


the fluid in G, the tension in G would equal that of the space of B. This occurs often 
clinically. During a pain the tension in B rises; therefore also of G, but to a less 
degree; when the pain passes away the tension in both subsides. Thus it is seen 
how the head acts as a ball-valve, and becomes, with the membranes, the gentlest 
possible method to efface and dilate the cervix. Compare this to the rough dilata- 


Fig. 139.—ErracrMEnT Hatr Compierep. (From Leopold.) 


tion which would occur were there no bag of waters, and if the head were driven 
through the cervix by uterine and abdominal forces. This happens when the bag 
of waters ruptures before labor, especially in primipare. These are called “dry 


labors,” and are usually long, tedious, and painful. Operative interference is 
oftener necessary in dry labors. 
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We have used two terms which need explanation—effacement and dilatation 
of the cervix. At the beginning of labor the cervix is shaped as in Fig. 138. 

By the action of the uterus, which we will later study more minutely, the muscle- 
fibers are drawn up into the uterine body, the membranes are forced, pouch like, 
into the cervical canal, the two processes resulting in a dilatation of the cervix from 
above downward. The cervix is “taken up,” it is “ obliterated,” it is “shortened,” 
it is “effaced.” The latter term is the one preferred by the author. When the 
cervix is so far taken up that only the external os remains, we say that effacement is 
complete. Dilatation now begins (Fig. 143). When the external os is opened so 
wide that it is flush, or nearly so, with the vagina, dilatation is complete, and the 
child is now able to pass through it (Fig. 144). Coincident with the dilatation the 
cervix is drawn up into the abdomen, so that, when the dilatation is complete, the 
external os is high—almost out of the reach of the finger. The bag of waters usually 
ruptures at this point. ¢ 

The comparison of the parturient passage to two funnels, one placed above 
the other, is quite apt. The child has to pass first through the upper, the cervix, 
and, second, through the lower, the pelvic floor. Effacement of the cervix and dila- 


Fre. 140.—Cerrvicat CANAL OBLITERATED. 
Effacement complete. Dilatation just beginning. 


tation occasionally occur simultaneously, especially in multipare (Figs. 141 and 
142). When the cervix is fully opened, the first stage of labor is ended, and the 
ns. 
ONE es ee ee defined the bag of waters as that portion 
of the membranes which pouched into the cervix during the uterine contraction. 
Later writers gave the name to that portion of the membranes which was uncovered 
by dilating the os. Others call the whole amniotic sac the bag of waters. The 
author prefers the latter view, though when speaking of the bag of waters the pa 
presenting over the os is the part usually referred to. At the beginning of labor He 
membranes point into the cervix like a flat cone. As the dilatation progresses the 
bag of waters assumes the shape and appearance of a large watch-crystal, Pee 
through the os (Fig. 146). If the membranes are soft and exposed to the w . e 
pressure in the uterus, they bulge out into the vagina or may rupture early. If the 
chorion ruptures, the amnion may project through the partly dilated os rer a sac 
(Fig. 148). If the head fits closely on to the lower uterine segment and the mem- 
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branes are firmly adherent, no bag of waters forms, and labor is usually delayed in 
such cases (Fig. 149). 

The best time for the membranes to rupture is when the cervix is completely 
effaced and dilated, but they may break at any stage, even before the pains begin 
(dry labor). If the chorion ruptures alone, the amnion may be pushed out, covet« 


Contraction ring 


Internal os 


External os 


Fig. 141. 


Internal os 
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Fig. 142, 


Fies. 141 anp 142.—Two Sracrs or THE ComBINED EFFACEMENT AND DILATATION OF A MU.ttrearous CERVIX. 


ing the head of the advancing child, and may be delivered with the latter. The 
child is said to be born with a ‘“‘caul’” and to be lucky. The caul must be removed 
as soon as the head is born, to allow the infant to breathe. 

The rupture of the bag of waters usually takes place at the height of a strong 
pain, and is oftenest central, the waters coming with a gush. Or the rupture may 
take place high up, and the waters dribble away at each pain. Sometimes an ac- 
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cumulation of fluid between the two membranes occurs, and the chorion ruptures 
while the amnion remains intact. Thus there seem to be two bags of water. 

After the rupture of the bag of waters there is generally a short pause in the 
pains. The uterus needs time to accommodate itself to the diminished size of its 
cavity and for the retraction of its muscular lamelle. A few drops of blood may 
now appear, coming from decidual separation. 

Coincidentally with these changes in the cervix the fetal body has descended 
lower into the pelvis, the bag of waters or the head distends the vagina and may 
reach the pelvic floor. It presses on the nerves of the rectum and outlet of the pelvis, 
and the parturient feels like bearing down as if at stool. 

The Second Stage Has Begun.—The pains grow stronger, more frequent,— 
every three or two minutes,—and are changed in character, being expulsive. The 
patient utters a peculiar cry. She feels there is a body in the pelvis which she must 
force out; she closes the glottis, having fixed the chest in inspiration, braces the 


2B 
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Fic. 143.—EFFACEMENT IS COMPLETE, DILATATION 18 GOING ON. 


feet against the bed, and, by a powerful action of the abdominal muscles, drives the 
head downward against the perineum. During the contraction the uterus becomes 
board-like in hardness. The parturient is working hard—indeed, the process is 
rightly called labor. Her pulse is high, the veins of the neck stand out, the thyroid 
is swollen, a condition which Aétius in 1567 said caused goiter, the face is turgid, 
the body bathed in sweat. 

Owing to the pressure of the head on the sacral and obturator nerves as they 
go out of the pelvis, the patient complains of pains radiating into the legs and to the 
back. In general the patient is more hopeful, since she can help and feels that there 
is progress in the labor, whereas in the first stage all she had to do was to bear the 
Se stink soon begins to flatten out and soften. The glands pour out a 
elairy mucus which lubricates the passage. The woman complains of pressure on 
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the rectum, and may insist on having the bed-pan. Occasionally there are feces in 
the bowel which is being forced down by the advancing head, but more often the 


Fie. 144.—Botsa ErraceMENT AND DILATATION ARE COMPLETE. 


Normal bag of waters 
beginning to form 


Fie. 145. 
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sensation is due to the head itself pressing on the rectum. After thirty to forty 
minutes the anus begins to open, and, if the woman has hemorrhoids, these swell up 


Normal bag 
near time of 
complete 
dilatation 


Fic. 146. 


we 


Bag protruding in vulva 


re 


Fie. 147. 


almost to bursting. Soon the labia part during the height of a pain, allowing the 

wrinkled scalp to show. As the pain subsides the elastic pelvic floor forces the head 

back. With the next pain the perineum bulges more, the anus opens wider, so that 
9 
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one may see its anterior wall, the labia part further, and a larger segment of the 
scalp becomes visible. As the pain disappears the head recedes. In the interval 
between pains the woman lies back exhausted, or may have a few monents’ re- 


Polypoid bag, 
useless for dila- 
ting 


Fie. 148. 
Figs. 145, 146, 147, and 148 represent the different shaped bags of waters. 
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Fig, 150, a Hap BrGInnInG TO DisTEND PERINEUM. Fya. 150, b.—Prrinrum Mucu DistENDED AND THINNED. 


Note anus is flattened. Note glistening surface of the stretched skin. Anus opened, 
shows anterior wall of rectum. 


Fria. 151, 6—Heap Deiiverep. PERINEUM RETRACTED 
Unper Cain. EXTerNaL RESTITUTION BEGINNING. 


Fig. 151, a.—Perineum Supine Back OVER Facer, 
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freshing sleep. When the resistance of the pelvic floor has been thus gradually 
overcome, the head comes to rest in the rima vulve, the nape of the neck stemming 
under the pubis. Now, by a crowning effort, under great nervous exaltation and 
powerful abdominal action, the head is forced out, the occiput coming from behind 
the pubis, the forehead, face, and chin rolling over the perineum. The woman feels 
as if she is being torn asunder. After this there is a pause of a few minutes, when 
the pains are renewed, the shoulders are delivered, and then generally the trunk, 
in one long, hard, expulsive effort. The child gasps, lying between the thighs of 
the mother, and soon cries vigorously. A little blood and the rest of the liquor amnil 
and the ends of the membrane are now discharged. The uterus contracts down into 
a ball. The patient feels much relieved. She may have a chill now, but this is 
considered physiologic. It may occur after the placenta is expelled and is not con- 
stant. The cause of this chill has been much discussed. The author has seen fewer 
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Fig. 152.—ExtTEeRNAL RESTITUTION, 
A retouched photograph. 


and fewer chills with the perfection of the aseptic technic of labor, and is inclined to 
believe they are due to absorption of toxins from the parturient canal, if not anaphy- 
lactic. Abdominally, one finds the uterus contracted to a ball the size of a cocoanut. 
It still has the work of delivering the placenta. The second stage is ended. The 
physician severs the cord, separating the child from the placenta, and this act 
establishes the legal status of the child as an individual. 

The Third, or Placental Stage.—After from five to twenty minutes, devoted to 
rearrangement of its muscular lamellze, the uterus begins to contract again. Some 
blood usually appears externally with the first pain. The uterus at first is somewhat 
relaxed, slightly flattened, but during a pain it becomes smaller, harder, and glob- 
ular. The after-birth pains are usually not very painful; often the patient perceives 
only a slight drawing sensation, but the accoucheur can feel the regular (four to five 
minutes) contractions. After a period varying from a few minutes to an hour or 
more the fundus uteri rises high in the abdomen, generally under the liver, while 
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below, over the pubis, the abdomen feels soft and boggy (Fig. 153). At the same 
time the cord advances a few inches from the vulva. These signs indicate that the 
placenta has loosened from the uterine wall and has descended into the lower uterine 
segment and upper part of the vagina. When the placenta is in the uterus the 
organ is large and globular. When the placenta has been forced from its bed into 
the lower uterine segment and upper vagina the uterus assumes a flattened pear 
shape. The flattening is from before backward and the fundus is sharp. On the 
anterior or posterior surface often a broad, shallow dimple is to be felt—the site of 
the placenta. The sharp fundus and the flat dimple are other evidences that the 


rin ABDOMEN TowArD LivER, PLACENTA Maxes A Sorr ENLARGEMENT ABOVE PUBIS. 


Fig. 153.—Urervs Risen 
Drawn from a photograph. 


placenta has left the uterine cavity. After a few contractions the uterus again be- 
comes more globular. If blood accumulates in the uterus it also becomes globular. 

After a period, if the patient is let alone, varying from fifteen minutes to three 
hours or longer, the placenta is spontaneously expelled by the combined efforts of 
the abdominal muscles and the uterus. Generally, the attendant does not wait for 
this termination, but completes the process himself. The placenta is usually in- 
verted like an umbrella, and draws the membranes after it, peeling them off the 
uterine wall (Schultze’s method). Sometimes the placenta slides out without doub- 
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ling up, the lower portion appearing first (Duncan’s metnod). With the after- 
birth a lesser or greater quantity of blood is discharged. Now the uterus contracts 
down into a hard lump in the inlet of the pelvis, extending to the navel. It is of the 
size of a fetal head. (See page 211.) 

When pituitary extract is administered, which is very frequently done now- 
adays, after the delivery of the child, the third stage is much altered. The effect 
of this hormone is to cause, in from two to five minutes, a powerful afterpain 
which usually loosens the placenta from its bed and expels it into the lower uterine 
segment and upper vagina. Another contraction soon follows and the placenta 
comes into sight. Thus the third stage is usually shortened to five or eight minutes. 
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Fie, 154.—Expressinc PLACENTA. 
A retouched photograph. 
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The third stage is ended. The puerperium h } 
a eee puerperium has begun. The parturient has 


THE PAINS 


) mor 


1. They are involuntary. The woman has 
: no control over them, but the 
under the domain of the cerebrospinal system. A mental shock may eee 
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paralyze the uterine action. For instance, the abrupt entrance of a stranger may 
drive the pains away.” In one case of exceedingly siow labor the author expressed 
his intention to insert a colpeurynter. Strong pains came on at once and delivery 
was affected within an hour. It is known that fear produces an increase of epi- 
nephrin in the blood. Could it also flood the circulation with hypophyseal hor- 
mone and thus stimulate the uterus? 
2. The action of the uterus is not peristaltic to the degree that exists in animals. 
The uterus may contract in one portion, the hardening extending quickly all over. 
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Fie. 155.—Scuarz’s Patn TRACING IN THE First Stace. THE Ficures oN THE PEAKS INDICATE THE PRESSURE 
IN MiLummeters oF Mercury. 


This the author has repeatedly observed after delivery of the child in cesarean see- 
tions. Portions of the uterus may contract while the rest remains in a state of re- 
traction—for instance, “‘hour-glass” contraction; cornual contraction. 

3. The action of the uterus is intermittent—that is, the pains recur at intervals. 
This intermittence aids the circulation in the parts. During uterine systole the 
blood in the veins is forced toward the broad ligaments; during diastole the uterus 
becomes turgid—to be observed at cesarean sections. Pelvic congestion is thus 
produced, and the resulting succulence of the cervix and vagina is a strong factor in 
their dilatation. By codrdinated action the arteries dilate and more blood is brought 


248 


122 


30 


' zZ 3 4 5 MINUTES 


Fic. 156.—Scuartz’s Patn TRACING In THE SEconD Srace. Tue Ficures on THE Peaks InpIcATE THE PRESSURE 
in Mitiumeters or Mercury. 


to the uterus (Werth). The blood in the uterine sinuses would be stagnant were 
it not for these intermittent uterine contractions, which much resemble the action 
of a local heart. The fetus is thus provided with sufficient oxygen. In cases of 
tetanus uteri the child may die of asphyxia because the hard, contracted uterus will 
not allow enough blood to flow through it. 

The intermittence provides for the necessary rest of the muscle, the removal of 
waste, and the proper application of uterine force to the mechanical object of labor. 
The uterine action is a beautiful example of applied power. 

4. The contractions are rhythmic, having three phases—increment, acme, and 
decrement. The increment is longer than the acme and decrement (Figs. 155 and 
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156). Schatz placed rubber bags in the functionating uterus and registered the 
pressure variations with a manometer, calling the apparatus a “tokodynamometer.”” 
His work is classic. The pain lasts from sixty to ninety seconds, the intervals from a 
few seconds to an hour, depending on the stage of labor and individual cbaracteris- 
tics. Some pains are double. Sometimes a weak pain precedes a strong one. The 
first-stage pain differs from that of the second stage. The addition of the abdominal 
pressure alters the character of the curve. (See Figs. 155 and 156 and page 157.) 

The contraction is well under way before the patient feels the pain, and con- 
tinues a short time after the pain is gone. The pains grow stronger with the in- 
creased frequency. The educated hand, laid on the abdomen, can discover nearly 
all these points. The changes in the uterine form can also be seen. 

5. The uterine contractions are painful. No other bodily function involving 
contraction of unstriped muscle is painful, and why these should be is incompre- 
hensible if labor is to be considered a normal function. 

Before labor has actively begun the pains are called dolores presagientes. 
When the os is beginning to dilate, they become quite painful, and are called dolores 
preparantes. They seem to have their seat in different places—sometimes in the 
back, in the pelvis, again in the abdomen. 

The first pains of labor are felt in the back, near the kidneys, and are called by 
the French women “‘ pains of the kidneys.”’ They may be felt only as a sensation of 
weakness, and the patient supports her back. Later the pains are felt more in the 
pelvis. In the first stage the pain is due to the pressure of the presenting part on 
the nerves of the cervix, to the stretching of the same during the dilatation of the os 
by the presenting part (Madame Boivin, who had personal experience), or to the 
compression of the nerves in the wall of the uterus. Perhaps all three causes are 
combined. The pains are described by the women as grinding, twisting, or re- 
sembling severe abdominal colic. 

The pain in the small of the back is due to radiation, such as is common in 
pelvic neuralgias. The nerves involved are the sacral and lumbar plexuses. The 
pain caused by the dilatation of the last fibers of the cervix is particularly acute, 
and sometimes a slight amount of blood may show itself, indicating a tear in the 
external os. 

When the head passes down into the vagina and begins to press on the perineum, 
the pains are due to the stretching of these parts and are spoken of as tearing. 

The patient now bears down and the pain cry is altered. She does not com- 
plain so much, but helps the labor along by pressing down with the abdominal 
muscles. When the head goes through the vulva, the greatest anguish is felt, the 
patient feeling as if she were torn open (dolores conquassantes). The pain may be 
so great that the patient faints or is temporarily insane, but both are rare. 

These pains are called dolores ad partum. After the birth of the child the 
uterine contractions are called after-birth-pains, or dolores ad secundum partum. 
sen ee are not so severe as the others, but in some patients they are very 
painful. 

After delivery the pains are called dolores post partum, or ‘‘after-pains,” and, 
especially in multipare, disturb the first days of the puerperium, often requiring 
treatment. 

Painless labors do occur, but are very rare. If not due to disease of the spinal 
cord, it is hard to explain them. The women feel simply the desire to strain, as at 
stool, and delivery is usually quick. ‘Christian Scientists” claim to have no pain, 
but I have often observed they present positive evidences of suffering, reminding 
one of the stoical martyrs in Rome. Savage women have painful, though often 
quick labors, and they return to their work, not because they are well, but because 


their lot is labor under hardship. (Wright, Lit., Amer. Jour. of Obst. and Gyn., 
Aug., 1921, p. 208.) 


CHAPTER VII 
THE EFFECTS OF LABOR ON THE MATERNAL ORGANISM 


Ir is not to be expected that a process requiring so much muscular exercise, 
such anxiety, and accompanied by such pain and traumatism, can be without a 
strong influence on the maternal organism. The patient eats little, sometimes 
vomits, is usually restless, and does not sleep much during labor. She may even 
have had pain at nights and very little sleep for a week, both of which exhaust her. 
A labor lasting a few days leaves the patient weak and completely tired out, but 
a depends on the length of the labor and the strength of the woman in the first 
place. 

The Duration of Labor.—The length of parturition is variable, which is true 
also of the same woman in different labors. In the uncivilized races labor is some- 
what shorter. It is said that some Indian women, while the tribe is on the march, 
feeling the pains of labor coming on, go off to the side in the underbrush, bear the 
child, and, after expressing the after-birth, hurry to catch up with the rest of the 
train, but this is exceptional and true only of pure breeds. Later writers tell us 
that obstetric disease and mortality are large among the uncivilized women, par- 
ticularly if crossed with whites. 

In primipare labors are longer than in multipare; labor is shorter in warm 
climates, also during summer; in poor, hard-working women than in the rich and 
pampered; therefore shorter in the country than in the city. 

The size of the fetus has a great deal to do with it—a large fetus, long labor. 
The same holds true if the fetal head is large and hard, and in contracted pelvis. 
In young, strong primipar labor is easier than in old primipare, the average in the 
latter being twenty-seven hours, but one is often surprised to see an easy labor in a 
primiparous patient over forty years old. Labor is longer in fat women, longer 
with boys than with girls, because they are larger. The lengths of the various 
stages of labor are about as follows: Primipare, first stage, sixteen hours; second 
stage, one and three-quarter to three hours; third stage, from a few minutes to several 
hours. Multipare, first stage, twelve hours; second stage, one-quarter to one-half 
hour; third stage, from a few minutes to several hours. 

Extremes are not rare. We have had cases where labor was completed in even 
less than one hour. Again, there are labors which are slow from the start, requiring 
days for completion. Labor may intermit, an interval of hours or days occurring 
after the pains have begun and dilatation of the os has been effected. The differ- 
ence in the length of labor in primipare and multipare is due to the slowness of 
dilatation of the cervix, perineum, and vulvar orifice in the former. In multipare, 
owing to stretching and tearing by previous deliveries, the resistances offered by the 
soft parts are less and much more readily overcome. If many years elapse between 
deliveries, some of the original resistance may have been regained. 

In 1000 labors at the Chicago Lying-in Hospital the pains began and ended as 


follows: 


Labor began. Labor ended. 
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The Temperature.—The muscular exertion during labor would raise the tem- 
perature if the loss of heat were not so great. Perspiration is increased, exposure of 
the body greater, respiration faster—all tend to keep the woman’s temperature near 
normal. Accurate takings have shown, however, that there is’a slight rise during 
labor, which is greatest right after delivery of the child, and varies with the usual 
daily variations, but does not normally exceed 1°F. During the pain the tempera- 
ture rises a little. The temperature is likely to rise during a prolonged second stage. 
Overstrain and sleeplessness conduce to it (Adami). The author is convinced that 
fever of more than 0.5 degree during labor is toxinemic or septic in origin, and comes 
from the absorption of toxins or bacteria from the puerperal wounds. H. Miiller 
came to the same conclusion. With the perfection of an aseptic technic slight fevers 
in labor are very rare, and the postpartum, so-called “physiologic” chill has become 
almost unknown. The chill formerly was ascribed to exhaustion of the mother, pro- 
longed exposure of her person, loss of a source of heat, the child, readjustment of 
the abdominal circulatory conditions, nervousness, etc., but the author believes 
that the chill, too, is due to infection during labor. Proof of this is hard to bring, 
but if the other causes mentioned were real, the chill ought to follow nearly every 
labor, whereas statistics show that it occurs in only 20 to 30 per cent. In the 
author’s practice it has almost disappeared with the perfection of asepsis, the use 
of rubber gloves, and the restriction of the internal examinations. If not due to 
infection, the possibility that it might be of an anaphylactic nature from absorption 
of fetal proteins during separation of the placenta is to be considered. 

The Circulation.—The rate of the heart-beat increases somewhat during labor, 
reaching 100 or 110, but between the pains may be normal. The advent of a pain 
is heralded by a faster heart-beat. In the second stage, during the severe muscular 
exertion, the pulse-rate increases a good deal, but in the third stage, if no hemor- 
rhage be present, it is usually normal. Any marked rapidity must put you on your 
guard against hemorrhage, external or internal. Arterial tension is increased until 
after the third stage unless there is hemorrhage or chloroform narcosis. During 
the pain the arterial tension is greater than in the intervals, 5 to 10 mm., and a 
moderately heightened blood-pressure continues a few days into the puerperium. 
The educated finger can determine these points, but the sphygmomanometer 
proves them scientifically (Slemons, Faught). In order to make a firm support 
for the action of the abdominal muscles in the second stage, the parturient fixes the 
chest in inspiration and holds her breath. If the bearing-down efforts are very 
hard and prolonged, the pulmonary circulation is interfered with, the right heart is 
congested, the blood cannot get into the chest, there is marked turgidity of the veins 
of the neck and head, and from this there sometimes result enlargement of the thy- 
roid, which disappears postpartum, edema of the face, even tiny hemorrhages in 
the conjunctive. These evidences of venous congestion are, in bad cases, found 
also in the brain (Hodge). Paroxysmal tachycardia occasionally occurs. 

The respirations are increased during the pains, but between pains are normal. 
Some nervous women hold the breath during the pains, even in the first stage. In 
the second stage breathing is more rapid, irregular, and altered by the bearing-down 
efforts and cries of pain. In the third stage they are again normal, unless there be 
hemorrhage, when an increase in number, or gasping, shortness of breath, persistent 
yawning, shows that there is something wrong. 

More CO; is excreted during labor, and the rapid breathing helps to keep down 
the temperature. Too rapid breathing may produce acapnia, a condition which 
bears some relation to shock. Emphysema of the chest and head may result from 
too powerful bearing-down efforts. Usually harmless. 

Turgidity and swelling of the turbinate bones are usually observed during 
labor. If the patient has a nasal catarrh, obstruction of the nares may result. 
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Fliess associates this condition with the uterine action, and claims that the latter 
may be influenced by treatment directed to the nose. 

The Intestinal Tract.—Anorexiaistherule. Thirst is common. Many women 
vomit during labor. The old midwives say that sick labors are easy, but the author 
cannot confirm this. It was once the custom to give emetics on this theory to 
relax the cervix, but the practice is bad. When the head is passing through the os, 
the great distention may cause reflex vomiting, and some women vomit frequently 
during the second stage. Persistent vomiting at any stage of labor should always 
be suspected, and its cause sought for carefully. It may indicate threatened or 
actual rupture of the uterus, eclampsia, uremia, internal hemorrhage, peritonitis. 
In the third stage vomiting almost never occurs normally. Anesthesia, especially 
after operations, may cause it, but even then it is rarely so severe as in surgical cases. 
Persistent nausea and vomiting after a delivery are a significant symptom, and their 
cause must be discovered. . 

The bowels are often loose at the very beginning of labor, and borborygmus is 
often heard during its progress, but the head in the pelvis prevents defecation. In 
the second stage the advancing head forces feces from the rectum, an occurrence 
annoying to the mother, and dangerous, too, because, in the manipulations the 
doctor makes he may carry infectious matter into the parturient tract. A cathartic 
given in labor may stimulate the pains—an old remedy for inertia uteri. 

The mental condition of the patient during the first stage of labor is what one 
would expect of a woman going through a mysterious ordeal full of fear and pain. 
In predisposed women it may be marked by hysteric manifestations. In the second 
stage, especially at the end, the parturient may become delirious or even maniacal 
from the suffering, but this is rare. Real fainting is also rare in normal labors. 
Whenever I have seen it, the cause has been hemorrhage or shock. That a woman 
may give birth during a faint is theoretically certain and medicolegally proved. 
This is important from a legal standpoint, as in cases of infanticide. (For full 
consideration of this subject see Moritz Freyer.) 

The woman’s demeanor is usually cheerful, but may be-the opposite, she as- 
serting her inability to bear the pain or that she will surely die. In the second 
stage, when the parturient feels the progress of the head, she complains less. Be- 
tween pains the woman may doze or sleep soundly. 

When the head enters the lower pelvis, it may compress the obturator or sacral 
nerves. Cramps in the leg are thus produced—in the anterior upper thigh in the 
former, on the posterior surface of the leg in the latter, instance. 

After the child is delivered the parturient may fall asleep, which is especially 
common at the end of prolonged, exhausting labors. ae 

The Urinary System.—The disposition of the bladder during labor varies in 
different women. Usually the lower uterine segment in its development pulls 
away from the viscus, leaving it behind the pubis, but in some cases, where the two 
organs are more intimately adherent, the bladder rises into the abdomen with the 
lower portion of the uterus. In either case the full bladder distends the lower hypo- 

gastrium, but there is a difference in the depth of the anterior culdesac. ; 

The ureters are also drawn upward with the receding uterus. Early in labor 
they may be felt coursing around the cervix toward the brim of the pelvis. Later 
one cannot feel them. Frozen sections (Tandler) show that they cross the brim 
higher and more anteriorly than in the non-pregnant state. They are dilated, 
proved by pyelography, in three-fourths of normal pregnancies in the later months 
(Luchs). The ureters are obstructed by kinking, not pressure. The urethra is 
lengthened, compressed by the head, and much bruised during labor. If the head 
is too long impacted in the pelvis, the urethra and part of the bladder may slough 


out, leaving urinary fistulas. 
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In general the kidneys are more active during labor. The polyuria is due to 
the heightened arterial tension and stimulation of the kidneys through the sympa- 
thetic from the uterus. In nervous or hysteric women the general nervous system 
plays a part. Polyuria is usual, but not constant, some women having less than 
normal. The full bladder disturbs the course of labor, may prevent the engage- 
ment of the head, and in the third stage may delay the exit of the placenta and 
cause postpartum hemorrhage. 

The specific gravity of the urine is reduced, urea, phosphate, and sulphate 
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content also, while the sodium chlorid is increased (v. Winckel). Albumin is found 
in one-third of the cases, being three times commoner in primiparz, more frequent 
in very young and very old parturients, in hard and prolonged labors, after the 
administration of anesthetics, with fever in labor, and in women who have had al- 
buminuria during pregnancy. The amount in normal cases does not exceed 1/1000 
Esbach. Larger quantities indicate pathogenic conditions. The cause of the 
albuminuria may be sought in the increased muscular exertion of labor, the high 
blood-pressure, and perhaps in the deportation of placental villi (Veit) under the 
force of the uterine contractions. (See Eclampsia.) 

Formed elements, especially hyaline casts, are often found, even white and red 
blood-corpuscles, all three in proportion to the albuminuria. In general, it may be 


said that the urinary findings during labor bear only slightly less significance than 
at any other time during pregnancy. 
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_ General Metabolism.—The mother loses about one-tenth of her body weight 
(Baumm and Gassner). This is made up of the child, the placenta and membranes, 
the liquor amnii, blood, excretions from the skin, lungs, kidneys, ete. 

A marked leukocytosis is found during labor, which, according to Hofbauer, is 
due to muscular work, but is more probably an antitoxic reaction. The whites 
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vary from 9 to 34,000. The polynuclear neutrophiles are increased, the eosinophiles 
much decreased (Cova). 

Parturition is the only function normally attended by hemorrhage. Bloodless 
labors are rare, and are so usually because the fetus has been dead some weeks. 
The amount of blood lost varies in wide limits from a few ounces to several quarts. 
Where the normal limit lies depends on the individual patient. Authorities differ as 
to what should be considered normal. Ahlfeld says even 1000 gm. may be a 
normal loss, but that the average is 400 gm. The amount of blood lost is influenced 
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by the size of the child, the area of the placenta, its location in the uterus, the eg 
ity of the separation of the placenta, the strength of the uterine contraction a re- 
traction, the age of the parturient, and the number of children she has borne, being 
greater in multipare. The method of conduct of the labor by the medical attendant 
also influences the blood loss and pathologic conditions to be later considered. 


Fic. 158a.—Murations IN THE ABDOMEN CausED BY PREGNANCY AND LABor (Sellheim). 


Pituitary extract given so frequently at present right after the baby is born, causes 
a powerful contraction of the uterus which diminishes the physiologic loss of blood. 
No exact figure may be given as to what is a normal loss of blood in labor. The 
author believes that 500 gm. should be the limit in ordinary cases, and that in small, 
anemic, or otherwise debilitated women the loss should not exceed 150 gm. Nearly 
all the blood comes during and after the third stage, either free or contained in the 
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folded placenta as the retroplacental hematoma. A little blood appears in the 
“show”’ at the beginning of the first stage; a little more comes when the last fibers 
of the cervix are giving away; more may appear when the head bursts through the 
vulva, from tears of the clitoris and outlet. The bleeding now comes from the 
placental site and cervical and perineal lacerations, and when the placenta comes, 
the greatest discharge occurs. The oozing after the delivery of the placenta comes 
from the placental site and the puerperal wounds, and in the first two hours should 
not exceed two ounces. 

Figure 158a pictures schematically the astonishing mutations which occur in 
the female abdomen during pregnancy, labor and the puerperium. Following the 
normal, rather graceful, lines of the pregnant state (a) we see the great distortion 
produced by pregnancy, (b); this distortion is enormously exaggerated during labor, 
and that a woman should declare she feels as if she were being burst asunder by 
this mighty cataclysm ought not to,surprise us at all, (c). After delivery the over- 
stretched belly collapses and the pelvis is filled by the large uterus (d). If the 
pelvic diaphragm, which is the floor or bottom of the abdominal cavity, is over- 
stretched or torn, the pelvic organs drop down and out. If the abdominal wall 
does not regain its tone, ventral hernia results (e). 

It is very apparent, therefore, that the anatomy of the female is not constant. 
We must study it during a process of change and must recognize at least five stages: 
the non-pregnant state, the woman at term, at the end of labor, during the puer- 
perium, and after involution is complete. The physics of the abdomen likewise 
must be studied at different periods and in transition, all of which makes the 
science of obstetrics very difficult and intriguing. 

The results of the changes shown in Fig. 158a are more or less permanent and 
vary with the type of constitution of the patient, e. g., women of the hypoplastic 
type are more prone to suffer as in (e). 
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CHAPTER VIII 
THE EFFECT OF LABOR ON THE CHILD’S ORGANISM 


DurinG the last weeks of pregnancy the child is quieter, due to the restriction 
of its movements from lack of room. The question, Does the child suffer pain 
during delivery? has been answered both ways. It probably does. The author 
has felt the infant withdraw its hand after being pinched, and the infant, a few 
seconds after birth, cries lustily when spanked. 

A not small percentage of children die, even in so-called normal labor—esti- 
mated by various authors from 3 to 5 per cent. In Paris it is 9 per cent. (Cham- 
brelent). The shock of labor to the infant must be reckoned with. 

Careful examination of the fetal heart during labor shows that its rapidity is 
much affected by the pains. When the uterus begins to contract, the fetal pulse 
beats faster; during the height of the pain it is slow; as the pain wanes it beats fast 
again, gradually slowing down to normal. These findings are more pronounced 
after the membranes are ruptured and with strong pains. Sometimes the heartis 
accelerated by the pains. As labor progresses the fetal heart usually becomes 
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Fie. 159.—Tracine or Fetat Heart-BeEatT Durine a Par. 
Lower figures are the numbers of beats per five seconds. 


slower, and as the head passes through the pelvic floor, the slowing may be so marked 
that the attendant becomes alarmed. The author has counted, during the pains, 
a beat as low as 60 while the head was being delivered. A consideration of the fetal 
heart-beat as an indication of danger to the child will be reserved for the chapter on 
Asphyxia Neonatorum. The cause of ‘these variations is unknown. Schultze 
ascribes them to stimulation of the vagus by the insufficiently oxidized fetal blood, 
the uterine contraction forcing the maternal blood out of the placenta. Kehrer 
believed that the compression of the skull slowed the heart by direct vagus irritation. 
The child is under the intra-uterine pressure—like a man working in a caisson 
which slows the heart. Caisson workers sometimes become stuporous from over- 
pressure and perhaps the fetus does also. Probably all three explanations apply. 
The slowing of the heart is not constant; the author has noticed that the pulse 
does not vary much, in some few labors, from the beginning to the end. When 
the child is in danger, its heart beats very fast, very slowly, or irregularly, yet 
occasionally we note these signs and the child does not suffer. The child may 
in pathologic cases, make respiratory movements before its delivery. Even 
in normal deliveries close observation of the head as it lies in the vulva will dis- 
cover little twitchings that indicate attempts to inspire, and the accoucheur 
will find that the infant has filled its mouth with blood or mucus from the vagina, 
Von Winckel discovered these movements by examination by the rectum. It 
144 
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- is wise to hasten the delivery when such action is discovered, because the in- 
fant may get foreign matter into the lungs or stomach and later develop pul- 
monary atelectasis or intestinal infection. Occasionally the infant will gasp and 
cry as soon as the head is out, but usually the first cry escapes after the body is de- 
livered. At first the chest moves with tiny excursions; in a few moments a deep 
gasp fills the lungs, then comes a sneeze or a cough, which expels the mucus from the 
throat, following which is the lusty ery of the new-born. 

The Cause of the First Respiration.—The theory of Preyer, that the irritation 
of the skin from the trauma of labor causes the respiration by stimulating the respira- 


Fie. 160.—ArtrirupE oF CHILp IN UTERO avr BEGINNING oF LABOR, 


tory center reflexly, is not probable. The child in utero exists in a state of apnea. 
Stimuli applied in this condition have no effect on the center, as is shown by clinical 
experience. Rough palpation, attempts at version, forceps, do not affect the child 
in utero. Should the child, however, be partly asphyxiated, the respiratory center 
will react to these stimuli. The theory that the exposure to cold when the child 
is born causes the respiration has been refuted. Ahlfeld delivered several children 
into warm saline solution and the respiration began as usual. Again, sometimes a 
half-minute will elapse before the first gasp occurs, and a reflex should be quicker 
than this. The most accepted theory is that the gradual deoxidation and hyper- 
carbonization of the blood make the respiratory center more irritable (Schwartz). 
This condition occurs in the latter months of pregnancy, due to the gradual narrow- 
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ing of the ducti arteriosus and venosus. During labor this anoxemia is increased. 
When the child’s head is born, the placenta is beginning to separate, at least 
its bed is so compressed that little blood can reach the placenta. As a result, 
the fetus passes from a condition of apnea to one of dyspnea, the respiratory 
center is irritated, and respiration begins. The same condition occurs in utero 
when the placental circulation is cut off. A slightly asphyxiated child responds 
promptly to external stimuli, such as cold, slapping, friction. If the child is rapidly 
delivered, as in cesarean section, or in multipare with a short second stage, it may 


Fig. 161.—Arrirupr or Curtup Durine Period or Exputsion. SHows MarkEep CrpHatic Moupine 
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es ee S own muscle, aided by air rushing by the mucus, opens the lumen of 


The Changes in the Fetal Circulation.— With the first inspiration the lungs ex- 
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pand. The pulmonary vessels are dilated, and blood rushes into them from the 
right ventricle. There is no blood to pass through the ductus Botalli. It, therefore, 
- collapses. This may be due to a valve-like formation at its junction with the aorta 
(Strassman) or to a twisting of the duct, due to the change of position of the heart, 
caused by the filling of the auricles and distention of the lungs. There is less blood 
coming from the ascending vena cava, the umbilical vein contracting; the pressure 
in the right auricle sinks. The result is an aspiration toward the heart of the blood 
in the vena cava and umbilical vein. 

The distal ends of the hypogastric arteries contract and thrombose. This is 
due to the fact that the left ventricle cannot send the blood the long distance through 
them, since it is no longer assisted by the right ventricle through the ductus Botalli. 
Also, cold contracts the arteries, which have a powerful muscular coat. The pulsa- 
tion in the cord ceases. Since the pressure in the right auricle is low and that in the 
left higher, the valve of the foramen ovale applies itself to the septum auriculorum, 
and thus the two sides of the heart become distinct. 

The circulation is now just the same as in the adult. The ductus Arantii and 
ductus Botalli grow smaller by contraction of their muscular fibers, the latter 
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through torsion of the vessel and the application of their walls to each other. No 
thrombosis occurs in them, nor in the vein of the umbilical cord—only in the 
arteries. They become obliterated in one or two weeks. a 

The Plastic Changes Wrought on the Fetus.—The conditions during labor are 
unlike those enjoyed by the child during pregnancy. The contracting uterus com- 
presses the fetus into a definite shape, and gives it a certain attitude, both of which 
are to facilitate its passage through the parturient canal. The legs are flexed on the 
thighs and crossed over each other, the thighs on the abdomen; the arms are folded 
across the chest, the head flexed so that the chin rests on the sternum (Fig. 160). 
The pressure of the uterus on the crossed legs may bend the tibia and fibula, but the 

1 sts only a week or more. , 

Sea sates marked changes, which vary with the presentation of woe 
child for delivery, and are caused by pressure exerted by the maternal parades 
In ordinary head presentations, with a moderately tight parturient passage, t . ace 
and the forehead are flattened, the occiput long drawn out (Fig. 161), the ee 
overlapped. Usually the occipital bone is pressed under the two Sr ee e 
frontal also somewhat below them. One parietal overlaps the other, the one that 
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lies against the promontory being the one that is depressed (Figs. 163 and 164). The 
head offers thus a long narrow cylinder to the birth-canal, instead of a round ball. 
These changes in shape, or “molding,” are possible because of the softness of the 


Fie. 163.—Rerar View or Sxutt Mowupep in O.L.A. 


bones and the loose connection they have with each other at the sutures. When 
this molding is absent, labor is more difficult. Some slight diminution in the size of 
the head occurs in labor, especially if the pelvis is contracted, and it is due to the 
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overlapping of the bones, and are most marked in cases where the head has been 
forced through a narrow pelvis or compressed by the forceps (Fig. 165). On that 
part of the head least subjected to pressure there appears in long labors a soft, boggy 
circumscribed tumor. In vertex presentations it is formed on one parietal bone. “It 
is caused by the pressure of the uterus on the body of the child being ereater than 
that on the portion which lies below the girdle of resistance—that 4 through the 
opening in the cervix or the vagina, or even in the vulva (Fig. 166). "The peuen is 
similar to that occurring in a limb tightly gartered—the blood cannot return; venous 
congestion with edema and extravasation of blood results, sometimes a blister. 
These small hemorrhages persist long after the edema is absorbed, and mark the site 
of the tumor on the head. The swelling is called caput succedaneum, and it occurs in 
and under the scalp, not under the periosteum, in ordinary cases. It is, therefore, 
movable on the skull. It may sag toward the side on which the child lies after deliv- 
ery, but the blood extravasations Will not change. If the pressure has been pro- 
longed, the hemorrhagic infiltration affects the periosteum, the bone, and correspond- 


Fic. 165.—EpipcuraL HemorrHAaGes ALONG LONGITUDINAL SINUS. 


ing regions of the meninges. A caput succedaneum can form before the bag of waters 
breaks because the pressure in the bag is less than that in the general uterine cavity, 
but it israre. Most commonly we find the largest caput in a contracted pelvis with 
prolonged and powerful pains, and, second, when the head is arrested at the bony 
outlet. In either of these cases, but especially in the latter instance, the caput may 
be visible at the vulva. It may make the attendant believe that the labor is advanc- 
ing, when, in reality, the growing caput indicates that the head has met an obstruction 
(Fig. 167). Thus it may give warning of the necessity to interfere in labor. One 
must distinguish between caput succedaneum and cephalhematoma, which is an 
accumulation of blood under the periosteum. (See Chapter LXII.) 

The caput exaggerates the obliquity of the head produced by the depression of 
the parietal bone by the promontory of the sacrum or the pelvic floor. (See Figs. 
163 and 164.) The caput is absorbed in twenty-four to thirty-six hours; the asym- 
metry of the head produced by the mechanical factors in labor disappears by the 
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end of a week, but there often remains a permanent asymmetry of the skull, called 
that of Stadtfeld, who first described it. All forms of growth have a slightly spiral 
direction. This is true also of the fetus. There is a congenital scoliosis of the 
spinal column. The right parietal bone is pushed anteriorly in a horizontal plane, 
appearing flat, while the left is more convex. This asymmetry is permanent and 
has been demonstrated in the adult. The head tracings to be seen in any bat-shop 
show it. While the right side is usually affected, the twisting may be reversed. 
The asymmetry of Stadtfeld may be counteracted by the molding produced during 
labor. After the latter disappears, the true shape of the skull returns. In primi- 
pare long compression of the head by the lower uterine segment and pelvis results 
in dolichocephalus, which may be permanent. (Frommoltz, Lit.) 

Sometimes the head occupies the pelvie cavity for the last three to five weeks 
of pregnancy, and is permanently deformed, flattened by the levator ani. The 
lateroflexion of the trunk shortens the sternocleidomastoid muscle, and during 
delivery the deformed muscle may rupture, causing hematoma, myositis, and 
wry-neck. 

In breech presentations the head may be flattened by the pressure of the fundus 
against it fora long time. Ii a tightly built primipara the flattening may begin in 
the latter months of pregnancy and may be permanent. Sometmes corresponding 
shortening of the sternocleidomastoid muscle results from the strained attitude of 
the child, and wry-neck is produced in the same as above stated. 

Without doubt labor affects the fetus in more ways than our present means of 
investigation disclose. Perhaps tiny hemorrhages in the brain may explain some 
of the so-called congenital deformities and diseases, for instance, strabismus, ptosis 
palpebrarum, epilepsy, persistent headache, idiocy. (See page 867.) 


THE PROGNOSIS OF LABOR 


In ideal labor there should be no mortality of either mother or child, but, un- 
fortunately, we are far from this ideal. 

In the United States of America, from a registration area comprising 88.5 per 
cent. of the total population of the country, over 15,000 women die annually in 
childbirth. (See following table.) The number seems to be growing all the time. 

The increase year by year is explained by the increasing area of registration 
and the improvement in the statistical reports. Without doubt several thousand 
women die in childbirth every year and are buried under another diagnosis. Hun- 
dreds die months and even years after, but, nevertheless, from the direct results of 
labor, from their injuries, from infection, and from operations undertaken to cure 


them. 
DEATHS IN CHILDBIRTH IN THE UNITED STATES 
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(This table was kindly furnished by Dr. W. A. Davis of the U. 8. Census Bureau.) 
* Influenza year. 
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During the agitation for the passage of the Sheppard Towner Maternity bill, 
the Children’s Bureau published Maternal Mortality Statistics from various 
European nations and placed the United States sixteenth on the list. The author 
scrutinized these figures carefully, and agrees with Mongan that they are almost 
utterly worthless for purposes of comparison. The League of Nations, in 1925, 
published a chart showing the “International Incomparability of Mortality Statis- 
tics,’ and gave sixteen “Important Points to be considered when comparing 
statistics of causes of deaths for different countries.” These were not considered 
by those who placed the United States low on the international list, and it would 
be just, therefore, not to quote that indefensible statement any more. The quality 
of obstetric work done in this country is certainly as good as that done abroad. 
A text-book is not the place to discuss such controversial matters; those especially 
interested may obtain the literature from the Children’s Bureau at Washington, 
and the League of Nations, Geneva, Switzerland. 

Here suffice it to say that in Europe as well as in America of every 200 women 
who become pregnant at least one dies before the reproductive function is com- 
pleted. 

In speaking of these deaths we must distinguish between the preventable and 
the unavoidable. Without question the mortality of childbirth could be reduced 
to one per thousand if the public were properly instructed regarding the needful pre- 
cautions, and if the physicians were all capable of meeting obstetric emergencies, 
and, most important, practised an aseptic technic. It will be noticed im all the 
statistics that nearly half the deaths were from infection. 

There is an unavoidable mortality in childbirth, and it comes from disease 
of the uterus, adnexa, and pelvis, and from general affections aggravated by 
parturition, but it is small compared with the preventable mortality. 

Labor shows a high morbidity, that is, the women are sickened or injured in 
the process of reproduction. The author has never seen a woman as anatomically 
perfect after delivery as she was before pregnancy occurred. Many women date 
life-long invalidism from a confinement. Overdistention of the abdomen often 
leaves weakness of the abdominal wall and visceroptosis; the urogenital septum is 
always torn, and prolapse of the urethra and anterior vaginal wall occurs, the patu- 
lous vulva opening the way for infectious catarrhs of the bladder and of the cervix 
and chronic metritis; laceration or overstretching of the pelvic floor is an almost 
invariable occurrence in greater or less degree, inviting prolapse of the uterus— 
these are some of the inevitable consequences of labor. If to these be added the 
frequent infections of the uterus and adnexa, the damage to the soft parts from 
operative deliveries, disease of the kidneys, of the liver, ete., one quickly appreciates 
the high morbidity of the reproductive function in the human female in our day. 
Naturally, it is impossible to compile statistics as to the frequency of these affections 
but the records of the hospitals show a continual stream of women seeking relief 
from the bad effects of childbirth. Most of these diseases and accidents can, even 
with our present knowledge, be prevented, and no field in all preventive medicine 
promises greater results. 

___ Prognosis for the Infant.—The highest mortality that befalls the human race 
in one day occurs on the day of birth. Schultze estimates that 5 per cent. of chil- 
dren are still-born, dying during labor, and 1.5 per cent. die shortly after birth, the 
result of the trauma of labor. Brothers found that in New York City, in the four 
years from 1889 to 1892, over 16,000 children were born dead or died immediately 
after labor. Cragin found 4.58 per cent. of still-births at Sloane Maternity in 1913 
In Chicago about 2000 children die annually from birth accidents (Evans) The 
statistics of the Chicago Lying-in Hospital, 1918-1925, are: 17,105 women had 
17,275 babies after the period of viability, 7. e., twenty-eight weeks, and weighing 
more than 1500 grams. There were 160 twins and 5 sets of triplets. Of the 17 2h 


THE EFFECT OF LABOR ON THE CHILD’S ORGANISM 153 


babies delivered there were 410 still-births. In 216 of these cases there were no 


fetal heart tones present on admission. 267 babies died during the first two weeks 
of life. 


Total number of still-births and post-natal deaths, 410 plus 267 equals 677. 
Therefore the total fetal mortality was 3.9 per cent. 


> chart Are ie Se ge i ey en eg ee 410 or 2.3 per cent. 


Still-births, without fetal heart tones on admission........... 216 or 1.2 ee 
Still-births with fetal heart tones on admission.............. 194 or 1.1 o 
Died during the first two weeks of life..................... 267 or 1.5 = 
Still-births with heart tones on entrance plus post-natal deaths 461 

mnetetate corrected fetal mortality is... 6.0... 2. i.e. ee can es eck 2.6 per cent. 


In Paris 9 per cent. die; in Glasgow, 13.6 per cent.; in Edinburgh, 11.5 per cent. rth 
England and Wales (1922), 7.7 per cent. (Bourne). These discrepancies show 
that we must use great caution in interpreting the data, and may never use them 
for comparison unless classified. At present there are no standards, e. g., the 
term “‘still-birth” is not used in the same sense by the states and nations, some 
including abortions. Some statistics cover only the day of birth, some three days, 
some two weeks, etc. (See Bacon and Ferguson.) Asphyxia and injury during 
labor are frequent causes of fetal death, but a large part of the mortality is due to 
congenital defects, syphilis, alcoholism of the parents, and general diseases. 

Besides this mortality, the children are frequently injured during delivery, 
either by the natural powers or, more often, by operative procedure. Hemor- 
rhages into the brain, tentorium tears, fracture of the skull, dislocation and fracture 
of the vertebra, joints, and extremities, often result from the brutal deliveries ren- 
dered necessary in cases of mechanical disproportion. Milder injuries of brain, 
nerves, and bones are very frequent, but are often overlooked until their later 
effects become prominent; for example, Little’s disease from injury to the brain and 
spinal cord, chronic hydrocephalus, athetosis, idiocy, ete. : 

One such brief glance into the subject will show the immensity of this field of 
preventive medicine, and prove to the reader that obstetrics is not one of the minor 
branches of medicine, but a specialty deserving the attention of the best minds in 
the profession. 
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CHAPTER IX 
THE MECHANISM OF LABOR 


THE details of the wonderful process of parturition, whose clinical manifesta- 
tions we have just considered, deserve separate study. The mode and manner by 
which the ovum is separated and extruded from the uterus comprise the mechanism 
of labor, and deserve the closest attention of the practising obstetrician. Indeed, 


Fic. 168.—InrerNau Uterine PRESSURE (1.U.P.). Somermres Cattep Hypraviic Pressure. 


Errect or UTERINE 
ONTRACTION. 


without accurate knowledge of this mechanism he ceases to be a scientific practi- 

tioner and becomes a midwife. The accoucheur who knows the science of the 

mechanism of labor will early recognize deviations from the normal, and, by some 

simple, harmless manipulation, may direct the course of labor into the normal again. 

He also will be able to deal with the pathologic mechanisms with the least possible 

danger of injury to the mother and child. The ignorant accoucheur, on the other 
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hand, will allow the labor to go on until positive obstruction exists and the lives of 
parent and child are placed In Jeopardy. Then he must use brute force to overcome 
mechanical difficulty, with the almost invariable result of severe maternal injury 
ma frequent destruction of the child. Although a daily occurrence, and the object 
: “1 snag of a cet most eminent accoucheurs, the intricate processes of 
urition are not a i i 
es understood, and many of them are not yet satisfactorily 
The subject falls naturally into the consideration of three factors: first, the 
powers; second, the passages; third, the passengers. After this the action of the 


Fia. 169.—Actrion oF THE UTERINE LIGAMENTS. 


powers on the passengers in forcing them through the prepared passages must be 
studied. 

The Powers.—The uterus is the main driving engine, with the abdominal 
muscles as a powerful auxiliary. Gravity, that is, the weight of the child, is of 
small influence, while the elastic contraction of the vagina and perineal floor has 
hardly any effect on the propulsion of the ovum. 

When the uterus contracts, it exerts equal pressure on its contents in all direc- 
tions, obeying the law of pressure on fluids. If the pressure were met all over by 
equal resistances, it would return to the uterine wall nullified, but since there is a 
weak spot in the uterine wall, the lower uterine segment and internal os, the contents 
of the uterus will all be forced in this direction. The resultants of all the forces 
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applied to the bodies in the uterus will point toward the internal os (Fig. 168). 
Intra-uterine pressure (I.U.P.), as it has been called, is hydraulic pressure and is 
the most important factor in the work of the uterus, but other factors have been 
invoked. Lahs and Schatz believed that the uterus, compressing the fetus from 
side to side, lengthened its spinal column, forcing the breech against the fundus 
and the head downward into the pelvis. This pressure is called the fetal axis 
pressure, and is absent in polyhydramnion, and with a small or macerated fetus. 
Fetal axis pressure (F.A.P.) begins to act after the rupture of the bag of waters. 


Fie. 170.—Action oF THE INTRA-ABDOMTNAL PRESSURE IN AUGMENTING INTRA-UTERINE PRESSURE, 
Girdles of resistance indicated by white lines. 


Warnekros, with the x-ray, has shown that the spinal column is curved more by the 
uterine contractions in early labor, but later straightened after the bag of waters 
is ruptured. The change of the C-formed spinal column to the straighter form 
results in a lengthening of the fetal cylinder of 10 em. Radiographs show that 
in some instances the uterus presses on the pelvic extremity of the fetal axis and 
thus causes an advance of the child. 

Intra-uterine pressure accomplishes—(1) The protrusion of the bag of waters: 
(2) the dilatation of the lower uterine segment and cervix; (3) it causes edema and 


succulence of the soft parts—the so-called “vital dilatation”; (4) the expulsion of 
the fetus and placenta. 
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The round, the uterosacral, and the broad ligaments have important func- 
tions. They are part of the uterus—mere extensions of its muscle-fibers— 
and contract when it contracts. These bands serve to moor the uterus to the 
pelvis and prevent too great retraction above the child. The round ligaments 
pull the fundus forward and bring its axis parallel with the axis of the inlet (Fig. 
169). The uterosacral ligaments pull the cervix backward and downward and also 
help open up the lower uterine segment and upper cervix. All the ligaments, by 
the force exerted, increase the intra-uterine pressure and help expel the fetus. 

The abdominal pressure is a powerful auxiliary in labor, and may substitute 
the uterine contraction more or less completely. During the first stage the ab- 
dominal muscles do not, and should not, take any part in the process of labor, but 
in the second stage they are called upon to assist and complete the work of the 
uterine contractions. During an expulsive pain the woman closes the glottis and 
makes a powerful bearing-down effort. She forces down the diaphragm and con- 
tracts the recti, the obliqui, and the muscles of the flanks. There is now a great 
increase of the intra-abdominal pressure, which, obeying the law, is transmitted 
equally in all directions, the uterus receiving its share. It is easy to see how the 
abdominal pressure is simply added to the intra-uterine pressure, resulting in in- 
creased general intra-uterine pressure—G.I.U.P. (Fig. 170). 

After the dilatation of the cervix the abdominal muscles alone are able to expel 
the child, and usually do it, since the uterus by this time has retracted so high over 
the fetal cylinder and its muscle-fibers are so shortened that it has very little ex- 
pulsive power. 

In pathologie labor the abdominal muscles are particularly useful in overcom- 
ing the abnormal resistances, in preventing uterine rupture by restraining the up- 
ward displacement of the uterus, and in other ways. In the third stage of labor the 
placenta is expelled by the exertions of the abdominal wall, but only after the pla- 
centa is separated and lies in the lower uterine segment and vagina. 

The power of the uterine contraction cannot be accurately measured. Duncan 
tried to do it by testing the resistance of the fetal membranes. The force necessary 
to rupture them varies from 4 to 37 pounds. Schatz, with his tokodynamometer, a 
rubber bag half-filled with water, lying in the uterus, connected with a manometer, 
found that the uterine contraction during the first stage showed a pressure of from 
17 to 55 pounds, and during the second stage, when the force of the abdominal 
muscles was added, it was about doubled. Joulin, with a dynamometer attached 
to his forceps, found a tractive effort of 80 to 100 pounds necessary to deliver some 
children—but these were pathologic cases and nature would have failed. 

Clinically, the power of the uterine contraction may often be appreciated, 
It may crush the baby’s head or fracture its bones. The accoucheur’s hand in 
the uterus may be squeezed so hard that it becomes insensible and paralyzed. 
In rare cases tumultuous action of the uterus and abdominal muscles may eject 
the infant from the vulva with much force. Probably the ordinary amount of 
force exerted by the uterus and abdomen rarely exceeds 30 pounds. ; 

Gravity plays but a small réle in labor. The difference in specific gravity of 
the fetus and its liquor amnii is not great. The constant slight pressure exerted by 
the head on the lower uterine segment may soften this portion of the uterus, or it 
may elicit stronger pains. One often observes that a change of the parturient’s 
position, which brings the weight of the fetus on to the cervix, such as walking or 
sitting up, will strengthen the uterine contractions. 


CHAPTER X 
THE PASSAGES 


Tue fetus has to traverse a bent passage, which is partly bony and partly 
fibrous and muscular. The bony portion is the pelvis, which is divided into two 
parts by a ridge called the linea terminalis. The upper, large, or false pelvis is of 
little obstetric interest. It is made up of the flaring iliac plates at the sides, the 
spine behind, and the gap in front over the pubis is filled in by strong abdominal 


Fic. 171.—Normat Femate Prtyvis. 


muscles. The false or upper pelvis is shaped like a flat funnel, and forms a support 

for the uterus and child during pregnancy, directing the latter into the true pelvis 

at the proper time. The shape and size of the false pelvis, too, give the obstetrician 

some conception of the shape and size of the true pelvis. (See p. 248.) The 

true, lower, or small pelvis (pelvis minor) is of immense obstetric importance, since 

it supports the muscles of the pelvic floor and gives shape and direction to the par- 
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turient canal, itself forming part of same. A plaster cast of a true pelvis, as first 
made by Hodge, shows its cavity to have the shape of a cylinder with a bluntly 
pointed exaxial lower end. It is very slightly curved anteriorly. The entrance 
and outlet of the true pelvis are smaller than the middle portion, and have, therefore, 
been called straits—the superior and inferior. The region between, being large and 
roomy, is called the excavation. Anteriorly, the canal is short—414 em.; posteriorly, 
long, the length of the sacrum—12}4 em. Laterally, the pelvic canal is longer, and 
the sides narrow slightly from above downward, especially behind, near the spines 
of the ischia, but broadening out below at the tuberosities. The contour of the 
canal, therefore, varies much at different levels, and it is customary to describe these 
variations by means of planes drawn more or less arbitrarily through the pelvis. 
It must be clearly understood that the so-called planes about to be described are 


Fie. 172.—Txe Petvic INLET with DIAMETERS. 


really not such in a geometric sense, but represent regions or portions of the pelvis, 
sions. ; 
a OE ot bie inlet brim, superior strait, isthmus, margin, or apertura Dede 
superior, is bounded by the upper border of the pubis in front, the finea Ara 
or linea terminalis at the sides, and the sacral promontory behind ie ig. 1 ). me B 
plane is heart-shaped—that is, a transverse ellipse on which the seas tae “f 
behind. The depth of the region of the inlet is about 2 cm., anc beh ae s es 
distance from a line drawn in the pubosacral diameter to a ates ve Ae 
lowest level of the linea terminalis. (See Fig. 173.) It is Seog is i bore fe 
the pubis, and varies very much in all three dimensions—that Ls s Bie aa p : 
(For detailed description see chapter on Contracted Pelvis.) : a mens 
very important region of oe pete ae eee sao agee saree ee S 
due to disease, are likely to be marked here, and, her, it is nee ep 
1 rs are, first, the anteroposterior, pubosacral, or conjug 
ely, ae ee Roederer, extending from the top of the pubis to the 


160 PHYSIOLOGY OF LABOR 


tip of the sacral promontory, measuring 1114 cm. This is the true or anatomic 
conjugate. The shortest anteroposterior diameter is from a point 1 cm. lower on 
the surface of the pubis to the promontory, and is called the obstetric conjugate 
(Michaélis), because intimately concerned in the mechanism of labor, especially in 
contracted pelves. It measures 11 cm. in the normal pelvis, but may be reduced to 
a few centimeters in abnormal pelves. When we speak of a pelvis of 8 cm. we 
mean one with a C. V. of 8 cm. It is impossible satisfactorily to measure the C. V. 
on the living, though numerous instruments are vaunted for the purpose. We can 
gather an approximately correct idea of its length from the measurement of the 
distance from the under margin of the pubis to the promontory. This diameter is 


Fia. 173.—Tue REGIONS OF THE PELYIS. 


called the conjugata diagonalis (C. D.), and is, in normal pelves, about 114 cm. 
longer than the C. V. obstetrica, that is, about 1244cm. (See Pelvimetry p. 248.) 
Transversely, the inlet measures 13 cm., while the two obliques measure 12 and 12% 
respectively. The oblique diameters are named first and second or, better, right 
and left, using the sacro-iliac joints as the denominator, according to the focohcns 
dation voted at the Congress at Washington in 1887 (Bar). The right oblique ex- 
tends from the right sacro-iliac joint to the left illopubic tubercle; the left, between 
corresponding points. They are important diameters for the study of the mechanism 
of labor at the bedside. Since most individuals step harder on the right foot 
and since they also have a slight right scoliosis, the right half of the pelvis is a bit 
flattened, and the left oblique, therefore, a trifle shorter than the right. The inlet 
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is encroached upon by the iliopsoas muscles (Fig. 175), but probably not en 
usually to disturb the mechanism of labor. If the ata HAG be ee a ne 
muscle well deveioped, the muscle might delay the engagement of the head. Pos- 
ture to relax the muscle would relieve the obstruction. 

__ The wide pelvic plane is one passing from the middle of the pubis to the june- 
tion of the second and third sacral vertebre (Fig. 176). It is about the center of 
the region called the “excavation”’ of the pelvis, and is, therefore, sometimes called 
the midplane, this latter term being much used in operative obstetrics. This plane 


Fie. 174.—Sacirrau Section oF Pervis SHowrne Diamerers (Hodge). 
C. V., Anatomic conjugate; C. V.O., obstetric conjugate; C.D., diagonal conjugate. 


is irregularly ovoid, occupying the roomiest portion of the pelvis, and with an 
anteroposterior diameter of 1314 cm. and a transverse of 1214 cm. 

The narrow pelvic plane passes through the apex of the pubic arch, the spines 
of the ischia, and the end of the sacrum (Fig. 177). This is the smallest strait of 
the pelvis, and is frequently the site of contracture, a fact which is only lately being 
adequately appreciated. This plane is ovoid, with the large end anteriorly and the 
smaller end behind, formed by the sacrosciatic ligaments. Owing to the incurvation 
of the spines of the ischia and the attachments of the levator ani muscle and fascia, 
the child, in its passage, is crowded into the anterior portion of this plane. Its most 
important diameter is that between the spines—1014 cm. An imaginary line drawn 
between the spines of the ischia is used to determine the descent of the head into 
the pelvis. The narrow pelvic plane is important also because it is the beginning 
of the bend of the cylindric birth-canal. In labor, the head descends straight into 

11 
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the pelvis until it reaches this plane, then begins to rotate and slide forward under 
the pubis. 

The plane of the outlet passes through the arch of the pubis, the rami of the 
pubes, the tuberosities, and the tip of the coccyx. This plane is the lower boundary 
of the region of the bony outlet, and is not seldom the seat of contracture. There 
are really two planes, roughly resembling triangles bent at their applied bases on the 
tuberosities. During labor the head pushes the coccyx back (Fig. 174), bringing 
the two parts more into one plane, and at the same time increasing the antero- 
posterior diameter from 914 to 12 cm. The transverse diameter of this plane is 
important—11 cm. 

The above is a description of the classic pelvic planes dating from the time of 


Psoas major Psoas major 


PeGnateninor Psoas minor 


Fig. 175.—SHowine INLET ENcROACHED ON BY ILIOPSOAS MUSCLES. 


Levret (1770). Hodge, of Philadelphia, constructed a series of more arbitrary 
planes, all running parallel to the inlet (Fig. 179). The first parallel is in the inlet; 
the second parallel, called by Veit the ‘‘chief plane,” touches the arch of the pabe 
and strikes the lower part of the second sacral vertebra; the third cuts the spines of 
the ischia, and the fourth goes through the tip of the coccyx and represents the 
pelvic floor. The Hodge system never obtained general recognition, and one mod- 
ern author calls it obsolete, but Sellheim, to whom we owe much in tie study of the 
mechanism of labor, as late as 1909 declared it the only scientific method for the 
study of the pelvis and the mechanism of labor, and recommended its general adop- 
tion by teachers and writers. It is a fact that the head enters the pelvis in the axis 
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of the inlet, passing successively through these planes, and, too, since we can easily 
determine the location and direction of the inlet, it is a simple matter to orient 
one’s self as to the location of the planes parallel to it. The author has used the 
Hodge system of planes in his studies of the mechanism of labor, and agrees with 
Sellheim as to their scientific worth. In the comparative study of contracted pelves 
(Hegar) and in gynecologic diagnosis they are equally valuable. 


Fic. 176.—Wipr Petvic PLANE. 
Passes from the middle of the pubis to the junction of the second and third sacral vertebra. 


When the woman is in the erect position, the inlet makes an angle of about 55 
degrees with the horizon, but this varies from 40 degrees to 100 degrees, depending 
on the rotation of the thighs and the carriage of the shoulders. This is called the 
inclinatio pelvis. A quick method to determine if this inclination of the pelvis is 
normal is to see if the anterior superior spine of the ilium and the pubis are in a 
vertical plane. In the lying position the inlet is 25 degrees below the horizontal. 


Fig. 177.—Narrow Petvic PLANE. 
Passes through the apex of the pubic arch, the spines of the ischia, and the tip of the sacrum. 


The crests of the ilium run about parallel to the plane of the inlet. Formerly, great 
importance was attached to the pelvic inclination as affecting the mechanism of 
labor, lately not much. 

Contrary to what would be expected, the pelvis is not a solid and fixed bony 
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structure. The coccyx is easily pressed back by the advancing head, enlarging the 
outlet 2 to 2.5 cm. The pelvic joints are fixed by strong ligaments, but during 
pregnancy these soften and allow a certain degree of mobility to the bones. While 
they do not permit much actual enlargement of the pelvic cavity, as believed the 


Fie. 178.—Tue Petvic OUTLET. 
Passes through the arch of the pubis, the rami pubis, the tuberosities, and the tip of the coccyx. 


First parallel 


Second parallel 


Third 
parallel 


Fourth 
parallel 


Fia. 179.—Hopan’s System or PARALLEL PELVIC PLANES. 
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ancients, and as occurs in many animals, the loosening of the joints allows the hip 
bones to rotate on the sacrum when the body is bent into forced extension and flexion. 
Thus, the sacrum being fixed, the pubis moves downward when forced extension of 
the thighs is made,—Walcher’s position,—enlarging the inlet by 0.5 to 1 em. (Fig. 
180). In forced flexion, the knees being pressed against the abdomen, the pubis is 
forced up, the ossa Innominata rotate upward and dip outward, enlarging the outlet 
of the pelvis. These changes in the shape of the pelvis are made use of in the con- 
duct of labor. (See Chapter LVIITI.) 


Fic. 180.—Ssowiye toe Mosruty or Tam Pexvic Joints iy FLpxine AND ExTENDING THE THIGHS. 


A represents the pubis when the patient lies flat on back; B, when the thighs are strongly flexed on the belly; C 
when the legs are allowed to depend fully. A—E shows the available conjugate in the Walcher position, and the shaded 
area the gain in space in the region of the inlet. 
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THE SOFT PARTS 


Fig. 175 shows the relation of the psoas and iliacus muscles to the inlet. It will 
be seen that they give it a more quadrangular shape; that they encroach but little 
on its lumen; and that only in cases of transversely contracted pelves will they in- 
terfere in the mechanism of labor. The rectum lies on the left side behind, and pro- 
jects into the cavity only when filled. It may thus cause dystocia. The midplane 
is encroached on by the obturator internus and behind by the pyriformis—very 
slightly, however. The nerves in the pelvis make no obstruction, and, owing to the 
projecting spines of the ischia and the forward dip of the pelvic floor, rarely are 
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subject to pressure. When they do suffer pressure, the parturient has pains ara: 
down the legs and up the back. The peritoneum and fat count very any . : e 
general configuration of the parturient canal, as was proved by Hodge with plaster 


ts. } 
aga "The cervix and the lower uterine segment have already been considered. Of 


most obstetric interest is the pelvic floor. This consists of those soft tissues which 
fill out the irregularly shaped outlet of the pelvis. A great many structures enter 
into its formation—the pelvic fascia, the levator ani and coccygeus, the deep and 
superficial transverse perineal muscles, the constrictor cunni, the urogenital ea 
fat and skin, and the organs—rectum, vagina, and urethra. Careful agua * 
embryologic study enable us to distinguish two diaphragms in the pelvic — a 
—an upper stronger, a muscular system, modified from that formerly used for ie 
tail, and a lower, weaker, developed from the sphincter cloace, which closes the 
ifices in the pelvic floor. 
eae deanitaenid pelvis rectale, or proprium, shortly referred to as the pelvic 


Fic. 181—Lrvator Ant rrom BELow. 
Drawn from a dissection made by E. Calhoun and B. Potter, N. W. Univ. Med. School. 


floor or diaphragm, is made up of the levator ani and the coccygeus, together with 
the pelvic fascia above and below. Anteriorly, the muscle is attached to the back 
of the rami of the pubis, leaving an incomplete space, 23 em. wide, behind the 
symphysis. It extends on either side across the opening of the obturator foramen, 
being attached to the fascia covering the obturator internus muscle underneath a 
tendinous duplication of the superior levator fascia (fascia diaphragma, pelvis 
superiora), called the ‘white line,” or arcus tendineus musculi levatoris ani. On 
vaginal examination this arcus tendineus can often be felt by the finger. The 
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extent of the origin of the muscle varies. Usually it does not reach the spine of 
the ischium to which the ischiococcygeus is attached. Sometimes the two muscles 
fuse at their origins. The level of the ‘white line” also varies, sometimes it 
is higher, sometimes lower. In certain animals the levator ani takes origin from 
the linea innominata (Martin). Many divergent views of the anatomy of the pelvic 
floor exist, the reasons being that there are many individual differences even in 
normal women and, further, good subjects are hard to get, and dissecting artefacts 
easily lead to untrue conclusions. 

From its area of origin the muscle-fibers pass downward and inward toward 
the median line. Posteriorly, they come together on the lower end of the sacrum 
and the coccyx; anterior to this they interlace in the median line behind the anus ; 
next they fuse into a sling-like hammock under the perineal curve of the rectum, 
many of the medial fibers fusing with the upper border and sides of the sphincter 
ani and lower part of the rectum; finally, a very few fibers meet between the anus 
and vagina in the perineal body (Luschka’s fibers). Holl gave different portions of 


Fic. 182.—SuHows Levaror ANI FROM SipE—SLING-LIKE ACTION. 


oetere . terior fibers of sphincter; d, anterior fibers of sphincter ani; e, levator ani, puborectal portion; 
i i ha kaa Nae musculus ischiococcygeus (somewhat modified from Luschka). 


the broad muscle special names. That portion going from the spine of the ischium 
to the coccyx he called the ischiococcygeus; that from the arcus tendineus to the 
raphé, the iliococcygeus; that from the posterior surface of the pubis, passing along- 
side the urethra, vagina, and rectum, to meet its fellow in a tendinous raphé ex- 
tending from the tip of the coccyx toward the rectum, the pubococeygeus; and, 
fourth, a strong band running from the pubis around the lower part of the rectum, 
sling-like, the puborectalis. The diaphragm thus resembles a concave broad 
horseshoe, incomplete in front, leaving an elliptic opening. Through this elliptic 
space pass the urethra, vagina, and rectum. The sides of the muscle slope to- 
gether in the middle, forming a V-shaped gutter, leading down under the arch 
of the pubis. Figure 182 shows the distribution and action of the various portions 
of the levator ani and the opposing action of the sphincter ani. When the levator 
contracts it pulls the rectum and vagina up against the pubis; when the sphincter 
contracts it draws the anus and the lowest portion of the rectum backward, the 
result of the two forces being to bend the rectum, closing it most effectually. 
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On vaginal examination the puborectal portions of the levator can easily be felt 
as two roundish pillars at the sides of the vagina and when they contract the finger 
is raised up to the pubis. Beneath the pelvic diaphragm lie the ischiorectal fossee, 
the perineal body, the diaphragma urogenitale, the vulva, and its glands. Of 
these we need consider only the diaphragma urogenitale (Fig. 184), which closes 
the hiatus genitalis. This is a three-cornered, musculo-fibrous septum, fitted 
into the pubic arch and extending backward to the anterior wall of the rectum. 
It is made up of the deep layer of the perineal fascia, inclosing the fibers of the 
musculus transversus perinei profundus and the compressor urethre. A few 
of these fibers reach around the vagina and are called the sphincter urogenitalis 
(Kalischer). On this septum lie the musculi bulbocavernosi (sphincter cunni), 


Fig. 183.—Dr1appHragma PEtyis. 
Levator ani viewed from above. Same dissection as Fig. 181. 


the ischiocavernosi, and the transversi perinei superficiales. These muscles, 
mostly rudimentary, center at a point between the rectum and the vagina called 
by Waldeyer the centrum perineale, or centrum tendineum perinei (Holl), or perineal 
body. The perineal body is a pyramidal structure, lying between the rectum and 
vagina, with its apex in the pelvic diaphragm. Its base is the skin between the anus 
and the vulva. Its anterior wall is the vagina and fossa navicularis, the posterior 
wall, the anus and rectum; at the sides it broadens out into the ischiorectal fossx. 
It is composed of fat, fascize, the rear part of the urogenital septum, the fused ends 
of the transverse perineal muscles, the bulbocavernosi, the anterior fibers of the 
sphincter ani, and the skin. It has great obstetric importance, but not so much as 
that of the pelvic floor, a point frequently overlooked. During labor the perineal 
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body is flattened out, its apex is pressed down and back, so that its structures come 
to lie on the distended pelvic diaphragm. 

The sphincter ani externus lies between the skin and the pelvic diaphragm, 
surrounding the lower end of the rectum. It is attached posteriorly to the coccyx 
by the ligamentum anococcygeus, and anteriorly to the centrum tendineum. Most 
of its fibers go circularly around the anus, some continue into the bulbocavernosus, 
some circle in the skin near the anal margin. The puborectal portion of the levator 
ani fuses with the sphincter at the sides and behind. The sphincter ani varies 


Fic. 184.—DrmapHraGmMa UROGENITALE. 


Cl., Clitoris; C.c., crus clitoridis; Tr.u., trigonum urogenitale (triangular ligament); B.v., bulbus vestibuli; G., 
glandula vestibularis major (Bartholini); Tr. p.s., musculus transversus perinei superficialis; S.a.e., musculus sphincter 
ani externus; I.c., musculus ischiocavernosus. 


much in size in different women: it may be as thick as the little finger and as broad 
as the thumb-nail, or only half the size. This is true of all the perineal muscles. 


THE PELVIC FASCLE 


The student is referred to books on anatomy for detailed descriptions of the 
fascize of the pelvis. Here only a brief résumé of those parts directly concerned in 
labor may be presented. 

The endo-abdominal fascia passes down over the brim of the pelvis and soon 
splits into two layers. One covers the obturator internus muscle, one goes be- 
neath it. About half-way down the inner surface of the obturator internus the 
fascia thickens into a ridge or seam, called the arcus tendineus musculi levatoris 
ani (commonly designated as the “white line”). Here the fascia splits, one layer 
passing downward on top of the levator ani and one layer continuing underneath 
it. A short distance below the white line the superior levator fascia thickens into 
another ridge or mass of fibrous tissue in which the hypogastric vessels, the ureters, 
and the fibers of the bases of the broad ligaments are found. This band of fibrous 
tissue is shown in Fig. 185 extending from the pubis around the pelvis to lose 
itself in the fascia over the pyriformis muscle. Martin called it the “retinaculum 
uteri.” From its inner border four layers of fascia arise. One, very thin, goes 
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anterior to the bladder, the second goes between the bladder and the vagina, the 


Intercolumnar fascia 
7 Anterior visceral fascia 
y» Arcus tendineus muse. lev. ani 


>» / (White line) 


: ‘ z Posterior visceral fascia 
Ischiococeygeus Pyriformis 


Fic. 185.—TuHe Cuier Supportine Fascrat Seam (Wertheim). 


_ All the pelvic organs are removed. The superior levator ani fascia, all except the portion between the pillars— 
the intercolumnar fascia—has been dissected away. The parametria have been cut off as they pass into the broad 
seam, which is part of the retinaculum uteri and is called the visceral fascia by Wertheim. 


Posterior visceral fascia Parametrium Anterior visceral fascia 


- Obturator nerve 


_- Are. tend. lev. ani 
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Anus 
Fig. 186.—Tue Samp as Fic. 185, SrEN FROM THE SIDE (Wertheim). 


Shows the root of the visceral fascia. Incidentally, note the S-shaped conjunction of the levator ani stretching from 
the coccyx to the anus and forming a ledge on which the uterus rests. 


third between the vagina and rectum, and the fourth is retrorectal (Fig. 187). The 
root stock of these four layers or leaves forms the base of the broad ligament. 
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It arises from the inner surface of the superior levator fascia and supports the 
pelvic viscera, hence, it should be called the visceral layer of this fascia. Anteriorly 
it is continued to the pubis to form the pubovesical ligaments, posteriorly to the 
sacrum to form the uterosacral ligaments, and laterally it makes the basis of the 
broad ligaments (called by Kocks ligamenta cardinalia.) One might liken this 
arrangement to a wire wheel—the cervix being the hub and the radiating liga- 
ments the wire spokes. If any of the spokes are broken or stretched, the hub 
(cervix) will be displaced, resulting in disorganization of the whole system (Fig. 
189). 

The superior levator fascia now continues and covers the free edge of the 
levator ani muscle uniting with the deep layer of the fascia of the urogenital septum. 
Near the hiatus genitalis the fascia thickens into a ridge or strand of tough glisten- 
ing fibers, called the arcus tendineus fasciz pelvis. It can often be felt per vaginam 
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Fic. 187.—SHows THE ORIGIN OF THE VISCERAL Fascia FROM THE ENDOPELVIC FASCIA, AND. How THE Broap SEAM 
Spirits Intro Four Layers ENVELOPING THN PELVIC VisckERA (Wertheim). 


on each side, as a sharp cord, coursing down the levator ani muscle. The fascia 
passes across from one pillar of the levator ani to the one on the opposite side be- 
tween the rectum and the vagina, forming part of the centrum tendineum of the 
perineum and fusing with the third layer of the visceral fascia above described. 
It is somewhat thicker here, and holds the two pillars of the levator, while not in 
apposition—close together. I have given this portion, since it is so important in 
the mechanism of labor and in the repair of the pelvic floor lacerations, the name— 
“intercolumnar fascia’ of the perineum. ; 

These fascial planes and seams are of supreme importance in holding the 
cervix, bladder, vagina, and rectum in their proper relation to each other and to 
the pelvis. When they are torn or stretched in labor they allow the pelvic organs 
to descend in toto, or to be displaced one on the other. 

The loose connective tissue and fat filling up the interstices of the pelvis are 


also of obstetric importance. 
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j Obturator internus 
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Fig. 188.—Coronau SECTION OF THE Same Petyis as Last THREE (Wertheim). 


Shows the root or origin of the visceral fascia from the superior levator fascia, and how it splits into four layers so as 
to ensheath the bladder, the vagina, and rectum. Study with Fig. 187. 


Fic. 189.—SemipiaGRamMMAtic (Tandler). 


_ _ Shows how each pelvic organ has an individual sheath of fascia; the fibrous thickenings forming ligaments and 
fascial planes, supporting the organs and holding them in proper relation to each other and the pelvis; and the loose 


eta ene binding them all together. Note the resemblance of the cervix to the hub of a wheel, the ligaments being 
e spokes. 


THE FORMATION OF THE PARTURIENT CANAL 


_ Before it can reach the external world the child has to pass through three 
rings—the cervix, the opening in the levator ani and the hiatus genitalis, the vulva, 
and perineum. It is forced like a wedge against the resistance offered by these 
structures, and the overcoming of these structures is the main function of the powers 
of labor. Normally, the head is forced through the cervix before it comes down 
on to the pelvic floor. The dilatation of the diaphragma, urogenitale occurs together 
with the diaphragma proprium, and together they are made to form a fibromuscular 
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canal attached to the bony pelvic outlet. How the cervix is dilated until it is flush 
with the vagina has been described on p. 125. Figure 190 shows the condition of the 
parturient canal at the time when, dilatation being complete, the fetal head has 
passed through the cervix and come to rest on the pelvic floor. Now the levator 
ani begins to stretch. It is displaced downward and backward with all the soft 
parts of the pelvic outlet; thus these structures suffer a displacement in an axial 
direction, in addition to being dilated radially. This lengthening of the soft parts 
is greater on the posterior wall than on the anterior, being only 2 or 3 cm. here, 
while the posterior wall is stretched 10 em. The bundles of the levator ani are 
separated and long drawn out (Figs. 191 and 192), so that they form, with the pubic 
arch, a canal whose circumference is equal to the head of the child—33 to 35 em. 


Bladder 


Contraction ring 
External os 


Fic. 190.—BRAUNE’sS FROZEN SECTION. 
The head has passed through the cervix and come to rest on the pelvic floor. 


The urogenital septum lies flat on the outside of the canal and dilates with it. 
Since the latter septum has little muscle, and connective tissue dilates DNs it is 
the rule for tears to occur in this structure in all full-term labors. These a 
allow a sagging of the anterior vaginal wall and urethra, producing meee a e 

“physiologic” prolapse of these structures. The sphincter ani Is ers iG rom 
side to side as well as from before and backward. The anus, therefore, eee 
widely as the head descends low, exposing the anterior wall of the pounce 
rectum is flattened out against the sacrum and levator ani. Owing to t : attac . 
ment of the bladder to the lower part of the uterus it is drawn up into the a ee 

cavity together with this portion of the retracting organ. Indeed, all the ce t a S 
behind the pubis, the “pubic segment” (Barbour), have a tendency to retrac ae 
ward, while those below, in front of the sacrum, the sacral segment,’’ are pushe 
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downward. Hart and Barbour have likened this action to that of flees Pe 
one being pulled, the other being pushed, to allow an object to pass through them. 


Constric- 
tor cunni 


Puborectalis 


Anus 
Tliocoeeygeus 
Ischiocoeeygeus 


Fig. 191.—Pxtvic Diarpgragm ReconstrucTeD Arrsr De.tivery (drawn from Sellheim’s model. Outside view). 
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Fia@. 192.—Prtyic DiapHracm Reconstrucrep Arrer De.tivery (drawn from Sellheim’s model. Inside view). 


The vagina is dilated radially and axially, to form a lining membrane for the canal. 
When the pelvic floor tears, the vagina usually does also, but it may not. These 
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submucous lacerations of the levator ani are difficult to recognize and hard to 
repair. 

We have mentioned that the levator ani is stretched to form a muscular canal. 
Naturally the fascia above and below it take part in the dilatation. The retinacu- 
lum uteri, especially that portion around the cervix (the parametrium), is distended 
as the head is forced down, and the prolongations of the visceral fascia forward 
to the pubis (the pubovesical ligaments) are pulled down too. The same is true 
of the sacro-uterine ligaments. 

The four leaves of the visceral fascia described on page 172 (Figs. 186-188) 
are distracted both radially and axially, 7. e., they are stretched circularly to the 
limit of the size of the fetal body, and at the same time they are forced down by 


/ 
Cavum uteri 


Contraction ring 


Contraction ring 


Fic. 193.—Tue Compierep PARTURIENT CANAL. 
Black line indicates the axis of canal. Note sharp bend at narrow pelvic plane. 


the advancing head. As a result of this action these semi-elastic fascial seams 
and layers are thinned and destroyed in part. The vesicovaginal septum re- 
ceives the first brunt of the attack, next the paracervical retinaculum, next the 
superior fascia levatoris ani, with the arcus tendineus fascia pelvis (Fig. 186); 
then the intercolumnar fascia gives way, which allows the levator ani pillars to 
separate (diastasis levator ani) and finally the urogenital septum. 

In pathologic cases (e. g., forceps operation before complete dilatation of the 
cervix, precipitate labor) the parametria and the root stock of the four leaves of 
the fascia visceralis are pushed off the superior layer of the levator ani fascia and 
prolapse of the pelvic organs follows. While overstretching and laceration during 
delivery are the determining causes of prolapse, the constitutional factor must 
always be borne in mind. Many women are of an asthenic¢ nature, all their muscular 


176 PHYSIOLOGY OF LABOR 


and supportive structures being below par, either congenitally or acquired from 
bad habits of living. Easily 50 per cent. have enteroptosis. Infantilism of the 
genitalia is another basic factor. (See Sellheim.) 3 ee ‘ 
We may show the shape of the parturient canal, as in Fig. 193, but the reader 
will understand that it exists as such, in its entirety, at no time during labor. The 
advancing head produces such a disposition of the surrounding structures only at 


ap bye 
Fig. 194. Fig. 194a. 
Fics. 194 anp 194a.—Normat Sacrum AND PrEtvic OuTLeT Givine Proper Curve TO PAaRTURIENT CANAL, 


Note how head uses all available space under the pubis. 


the moment it is passing through them. For the purpose of instruction, however, 
we may illustrate the completely dilated passages. 

Schroder divided the uterovaginal canal into a contractile and a dilating 
portion. All under the contraction ring dilates; the uterine muscle above it con- 
tracts. Since the vagina is fastened to the pelvic floor, contraction of the uterus 
stretches the canal from this point upward, and the advancing head pushes the 
tissues from this point downward. This axial stretching of the canal, if carried 


‘ a aa arr 
Fig. 194b. Fig. 194c. 


Fias. 194b anp 194c,—Oxstrusm ANGLE GrIvEN TO PaRTURIENT CANAL By ABNORMAL PELyic CoNFIGURATION. Ro- 
TATION OF Hmap May Br DELAYED IN Tus PELYIS. 


Note how the head presses the perineum backward. 


beyond the normal, may result in rupture of the uterus or vagina, and experience 
shows that this occurs most often in the zone extending from the contraction ring to 
the vagina. The radial stretching of the canal is greatest when the largest fetal 
plane is passing a given point. After this the elasticity of the walls of the canal 
adapts them to the reduced size of the fetal cylinder. 

A study of the parturient canal will show that it runs straight down until it 
reaches the narrow pelvic plane or the third parallel of Hodge, then bends forward in 


PLATE II. 


Frozen Suction (Bumm and Blumreich). 


Note placenta on anterior wall and the formation of contract 
depressions in fetal cylinder. 


Cervix is completely dilated. ion rings to fit 
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a sharp curve whose center is the symphysis pubis. 

under the arch of the pubis, the bend in it is quite sha 
narrow, or if the fetal head is very large, the occiput stems on the rami pubis 
forcing the pelvic floor further back toward the sacrum, making a more obtuse angle 


in the parturient canal. The axis of the parturient canal is, therefore, not a curve 


(the curve of Carus), but a straight line with a bend at the pelvic floor and a curve 
(Plate IT). 


If the passage uses the space 
rp. If the arch of the pubis is 


A great deal, in normal as well as pathologic labor, depends on the curve of the 
sacrum and the angularity of the pubic arch. If the sacrum is sharply curved and 
the pubic arch broad, as in Figs. 194 and 194a, the bend of the parturient canal will be 
more sudden. If the sacrum is not so deeply curved and the pubic arch narrow, as in 
Figs. 1946 and 194c, the angle of the bend is very obtuse. Thus is created a factor 


in the mechanism of labor which affects the movement of the fetus along the birth- 
canal. (See p. 197.) : 
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CHAPTER XI 
THE PASSENGERS 


For the study of the mechanism of labor a consideration of the fetus 
asa mechanical object is essential,—more so than has generally been allowed, 
—and we must consider its size, shape, compressibility, and pliability. The head 
is larger and more important, but the trunk takes no inconsiderable part in the 
normal mechanism of labor, and, when pathologically enlarged, may give rise to 
dystocia and even cause the death of mother or child or both. In the fetus at term 
the face is small, the vault of the cranium forming the major portion of the head. 
Four large squamous bones make up the cranial vault—the two parietal, the frontal, 
and the occipital. At the sides the temporal bones unite with the parietals. To 
provide for the molding necessary in the child’s passage through the maternal parts, 


Fie. 195,—FETAL Heap wits DIAMETERs. 


and for the rapid growth of the brain in the first year of life, these bones are not 
united, but the ossification halts at the lines of impingement, which later become 
the sutures of the skull. The bones are held together by the membrane in which 
ossification takes place—the chondrocranium. The lines of impingement are 
called sutures, and at the junctions of the sutures, owing to rounding of the bony 
corners of the separate bones, spaces filled by membrane are left, and these spaces 
are termed fontanels (fonticuli). Outside of the configurability conferred on the 
head by the sutures and fontanels, these spaces are of vital importance to the prac- 
tising accoucheur, for by means of them he determines the relation of the head to 
the maternal pelvis, studies the mechanism of labor, and guides his application of the 
obstetric forceps. 

Between the two parietal bones lies the sagittal suture (Fig. 195); between the 
parietals and occipital, the bent lambdoid suture; between the frontal bone and 
the parietals, the coronary suture, while between the two plates of the frontal bone 

178 


THE PASSENGERS 179 


lies the frontal suture, whose length varies. At the sides, where the parietal bones 
touch the temporals, lie the lateral or temporal sutures, of little obstetric importance. 

At the junction of the sagittal, frontal, and coronal sutures lies a lozenge- 
shaped space, the anterior or large fontanel. Its size depends on the degree of 
ossification of the abutting bones, and its shape also, since with advanced ossifica- 
tion it becomes more square. Four sutures run into the large fontanel, which fact 
distinguishes it from the others, and, of its angles, three are acute and one obtuse, 
which points enable us to diagnose the position of the fetal head in the pelvis. The 
shortest, obtuse angle (Fig. 196) points toward the occiput, or posterior pole of the 
head, the long acute angle, toward the face. 

Behind, at the junction of the sagittal suture with the lambdoid, a small tri- 
angular space exists, called the posterior or small fontanel. It is best to use the 
terms small and large fontanel to avoid confusion in the study of the mechanism of 
labor. Three sutures enter the small fontanel, which during labor is obliterated as 
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Fic. 196.—DIAGRAM OF THE SuTURES AND FONTANELS. 


a space, the three lines coming together at a point like the letter Y. The stem of 
the Y is the sagittal suture and runs toward the face. . 

Where the lateral sutures meet the ends of the coronary and lambdoid, spaces 
exist which are called the lateral fontanels. They are important because they may 
impose as the other fontanels and lead to costly diagnostic errors. i he ear is close 
to the posterior lateral fontanel, the bony orbit next to the anterior, and hereby 
mistakes are readily avoided. Wormian bones are accessory centers of ossification 
which sometimes occupy the spaces of the fontanels, but they have no obstetric 
importance. In the sagittal suture occasionally a quadrangular space is found 
(Fig. 195), which is most easily mistaken for the large fontanel, and may cause 
serious errors in diagnosis. It is a false fontanel. Confusion may be avoided by 
following the sagittal suture to its terminal fontanels. : 

We distinguish the regions of the skull by particular names. The occiput is 
that portion (Fig. 197) lying behind the small fontanel; the sinciput is that poate 
lying anterior to the large fontanel; the bregma, the region of the large wena: 
the vertex, the region between the two fontanels and extending to the parietal pro- 
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tuberances. In shape the fetal head is irregularly ovoid—narrow in front, broad 
behind. The frontal bone is quite square, the result of the angularity of the frontal 
protuberances, and the parietal bones have on each side a prominence which is 
more or less sharp—the parietal bosses (tubera parietalia). They mark the points 
where the head meets the greatest resistance in passing through the pelvis. No 
inference may be made regarding the shape of the child’s head by considering those 
of its parents because it may resemble either one; usually, however, the mothet 
makes the greater impress. Certain vagaries have been noted in the ossification of 
the sutures, which give the skuli peculiar shapes. If the sagittal suture unites too 
early, a scaphocephalus resuits: the head is boat-shaped, being as broad in front as 
behind. If the frontal suture ossifies early, a three-cornered head results—tri- 
gonocephalus. In similar ways brachycephalus—short head—and dolichocepha- 
lus—long head—are produced. These various shapes modify the mechanism of 
labor and may produce dystocia. 

The fetal head diameters vary quite a little within normal limits. The molding 
of the head by labor shortens some diameters and lengthens others. The measure- 
ments, therefore, should be taken a second time four or five days after birth, when 
the head has recovered its original shape. The measurements here given are the 
averages of a large number of children (Jaggard) . 
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Fie. 197.—Stpe View or. Ferap SKvUu. 


Diameter biparietalis—B.P., 914 em. 

Diameter bitemporalis—Bi.T., 8 em. 

Diameter suboccipitobregmaticus—S.0.B., 914 em. 
Diameter occipitofrontalis—O.F., 11 em. 
Diameter occipitomentalis-—O.M., 13 em. 


There are many other diameters, but these are the only ones practically neces- 
sary. ‘Two circumferences of the head should be taken, the large and the small, the 
first taken around the occipitofrontal diameter, the other around the suboccipito- 
bregmatic. They measure 34 and 31 cm. respectively. 

The trunk, while apparently larger, presents smaller diameters to the birth- 
canal, because it may be compressed to assume cylindric proportions. In some 
children the shoulders are very broad, in others relatively much smaller than the 
head. Boys usually have larger heads at birth, and this is also true of the first 
child, regardless of sex. The bisacromial diameter of the fetus is 11 cm.; the bisiliae, 
Ycm. The circumference of the shoulders is 34 cm.; of the chest, 32 cm. 

By “attitude” is meant the relation of the various parts of the fetal body to 
one another. The normal attitude of the child, when there is no scarcity of liquor 
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amni, is one of moderate flexion of all the joints, head slightly bent on the chest, 


the arms and legs free to move in all natural directions. The back of the child 
1s curved. 


Fie. 198 —Back View or Ferra SKULL. 
Shows small fontanel and a ‘‘false’’ fontanel. 


In addition, there is usually some lateral flexure of the head on one shoulder. (See 
Fig. 199.) When the amount of liquor amnii is small, so that the child has insuffi- 


Fig. 199.—PosturE or CuILp IN UTERO. 
Note that the child has much freedom of motion with the extremities. 
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cient space to stretch out, its attitude is one of cramped flexion. The extremities 
are pressed into the body, crossing each other, sometimes even with bending the 
long bones, and shortening of the muscles. Occasionally one finds decubitus over 
the bony prominences. Labor in such cases is harder and is often attended by 
irregular, anomalous uterine action. (See Labor in Oligohydramnion.) 

Changes in the Fetus the Result of Labor.—Sellheim’s x-ray plates and Bar- 
bour’s frozen section, together with clinical studies, give us a clear idea of the mold- 
ing of the child during labor. The child as a mechanical object for labor presents 
two ovoids joined by a flexible shaft, the neck. The trunk is flexible to a certain 
degree, and more flexible in certain directions than in others. Since this jointed 
object has to pass through a bent canal, one can readily perceive that this adapta- 
bility will come into play. The neck is most readily extended, and extension is its 
greatest movement, because the strong posterior neck muscles prevent any great 
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degree of flexion of the chin onto the sternum. The child can bend its dorsal 
spine best in a lateral direction, because the arms and thighs, by pressure against 
the trunk from the front, act like splints, stiffening it against flexion in this 
direction. 

As the child is forced through the girdle of resistance its frankly ovoidal 
shape is squeezed into more cylindrical form, the better to pass the narrows and 
follow the line of least resistance or, as Sellheim says, the direction of least coer- 
cion. The uterus, by its contractions operating on its contents, forces open the 
lower uterine segment and cervix. Its cavity, therefore, lengthens, its walls apply 
themselves closer on the fetus, the extremities of the latter are pressed against 
the trunk, the latter is straightened out, the fetus is lengthened. This length- 
ening of the child is easily determined during every normal labor—one finds the 
fundus uteri rising higher toward the ensiform, while the head advances through 
the birth-canal and it is confirmed by 2-ray pictures of a woman in labor. 
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By the same forces the head is flexed on the sternum, the shoulders sometimes 
thrown up under the ears, with the clavicles standing almost vertically, a condition 
found with normal pelvis and soft parts. This action fixes the head on the trunk, 
so that there is only one direction in which the head can bend readily, and that is 
extension. The effect of such a condition on the mechanism of labor will be studied 
shortly. In many cases the shoulder girdle is held back by the cervix or pelvis— 
then the shoulders are wedged through by hydraulic pressure aided by fetal axis 
pressure—or art helps with manipulation from below. 

Fehling proved that the size of the head can be slightly reduced under the 
pressure of labor by the escape of cerebral fluid into the spinal canal. Perhaps, too, 
some of the blood in the brain may escape into the cervical veins. It is questionable, 
however, if such a small reduction as is thus possible is of any real influence in the 
mechanism of labor. The configurability of the skull, on the other hand, is of ut- 
most importance. Figs. 162, 163, and 164 show how the head is molded in the 
most common delivery. When the child comes in face presentation, other cranial 
shapes are produced. The circular pressure of the uterus forces all the fetal tissues 
into conformation with the cylindric bore of the birth-canal, and one thus finds cross- 
sections of the fetal ellipsoid to show almost circular outlines. The reduction of the 
bisacromial diameter may be as much as 2 em., depending on the hardness of the 
fetal tissues. If the child is overgrown, it is poor in water, and the flesh is tougher 
and less compressible. Dystocia is common in these cases. 


PRESENTATIONS AND POSITIONS 


Authors are not in accord in classifying the various ways in which the fetus 
may present itself for delivery. Baudelocque (1775) described 94 presentations. 
Almost any portion of the child’s person can present itself first for delivery, 
and since the attitude and position of the child change during labor, the difficulties in 
the way of a universally acceptable classification are apparent. That accepted at 
the Ninth International Medical Congress at Washington, 1887, is generally recog- 
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nized as the best, but it is not complete enough. In the terminology, that adopted 
by the Basle Congress has been employed. Ie 
Definitions.—By ‘“‘presentation”’ is meant that portion of the fetus which is 
touched by the examining finger through the cervix, or, during labor, is bounded 
by the girdle of resistance. According to Hodge, it is that part felt by the examin- 
ing finger ‘toward the center of the pelvis.” Much confusion will be avoided if 
the word presentation is adopted as here defined, and made synonymous with the 
- ression “presenting part. 
pats cae is the Siti of the child in the pelvis, and is determined by the 
relation of a given, arbitrary point in the presenting part to the periphery of the 


elvic planes. wy , 
z “Phe point of direction’ is this arbitrary point in the presenting part, by which 
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we determine the topographic relation of the presenting part to the periphery of 
the pelvic planes, 7. ¢., its position. In occipital presentation the occiput is the 
point of direction; in breech presentation, the sacrum; in shoulder presentation, 
the scapula; in face, the chin, ete. The Germans use the back as the point of 
direction. 

“ Attitude” is the relation of the fetal members to each other; it is habitus or 
posture. The attitude of the fetus has much to do with its presentation, but they 
are not identical. Attitude may be disturbed by the arms leaving the chest, the 


Fie. 202.—O0.L.A.—O.L. 45°. 


legs leaving the abdomen and prolapsing, or the cord prolapsing, the chin extending 
making the various deflexion presentations, etc. 

All terms as to direction are referred to the mother in the erect position. The 
term wpper means the part in the direction of the fundus uteri; lower, the part 
nearer the vulva; anterior, means the direction to the front of the mother; right 
the right side of the mother, ete.—these terms having no application to ihe cid 
nor to the examiner nor are they changed in any position the mother may take 
By keeping this rule in mind confusion will be avoided. These notions of direction 
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have been taught by anatomists, physiologists, surgeons, and obstetricians for 
many centuries. In most of the illustrations the author has shown the conditions 
conformable to these ideas of direction, trusting the reader to transfer the images 
to the patient lying down. 

For convenience of description the pelvis is divided into four quadrants— 
an anterior left, an anterior right, a posterior right and left (Fig. 201). The posi- 
tion of the presenting part is defined according to that quadrant in which the point 
of direction lies. Three grand divisions of presentation are recognized: 


Tieng 


Fia. 203.—O.D.A.—O.D. 45°. 


I. Cephalic presentation and its varieties—vertex, bregmatic, brow, 
and face. The vertex is the normal, the others are cransitional, or 
pathologic, being due to deflexion of the head. They are sometimes 
called “‘deflexion attitudes.” 

II. Pelvic or breech presentation and its varieties—complete breech, 
footling, double footling, knee, double knee, and single breech. 
III. Transverse presentation, including shoulder, arm, and any part of 


the trunk. 
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In the first two groups the axis of the fetus lies parallel with that of the uterus; 
in the last group it lies obliquely, more or less. 

Presentation has to do with the part of the fetus which presents itself to the 
parturient passage first for delivery. It is determined by the attitude of the child 
and the relation of its axis to that of the birth-canal. Position, in its technical 
sense, means the topographic relation of the presenting part to the plane of the pelvis 
in which it lies; that is, to the four quadrants of the pelvis. Each presenting part 
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Radiography has shown that, before the actual labor, the child h i its li 
ee ont a ae nut region of motion of its limbs and is folded 


may so occupy the pelvis that its point of direction may le in an lvie di . 
for example, the occiput may be to the right, to the left, behind eeane eee 
intermediate point, when labor begins. The most common locations are used for 
teaching. The Committee at Washington adopted four main positions. Six are 
here given, and other writers (Williams, Farabeuf, and Varnier) also distin uish 
them. The Latin terms and abbreviations are to be preferred. In the follow’ 

table the positions are named about in the order of frequency: me 
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CEPHALIC PRESENTATIONS 
1. Vertex—occiput, the point of direction. 
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2. Face—chin, the point of direction. 
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3. Brow—the brow the point of direction. 
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PELVIC OR BREECH PRESENTATIONS 
1. Complete Breech—the sacrum the point of direction (feet crossed and 
thighs flexed on belly). 
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When the breech is incomplete,—that is, when one or both feet have been pro- 
lapsed, or one or both knees are down, or when the feet are turned upward along 
the chest, so-called single breech,—the sacrum is still the point of direction, the 
designations remaining as above, and one simply adds the qualification, footling, 
knee, ete. 

TRANSVERSE PRESENTATIONS 


1. Shoulder—the scapula being the point of direction. 


Scapulo-leva anterior..............-Se.L.A. Back, 
ante- 
extra ANLCtON 64.,2sutyate oa Se.D.A. rior 
J positions 
ss dextra posterior ....+52 5.5. Ses). PR: Back, 
poste- 
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The back, side, or belly may present, but these are rare, and come readily 
by ) 
bove classification. 
Meee cin ant dimension is lacking in this presentment. How are we to de- 
termine the distance the fetus has advanced down the birth-canal toward the vulvar 
outlet? How shall we convey the idea of the location or degree of progression of 
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the presenting part in the birth-canal? Miiller suggested the word “station” or 
“statio,” and used it thus, for example, “statio in aditu,” presenting part In the in- 
let, “‘statio in exitu,” at the outlet. Bacon is the only American teacher who has 
adopted this form. The term “degree of engagement’ was used by Jaggard and 
is often employed, and the entry of the head into the pelvis he called “engage- 
ment.” “Location” is another term, but “station” is better. es 

A head is “not engaged” when its greatest transverse diameter is still above the 
plane of the inlet. If freely movable, we call it “floating,” or “caput ballitabile. 


Fig. 205.—0O.L.P.—O.L. 135° 


A head is “engaging” when the largest transverse diameter is just about to pass 
the inlet—“caput mobile.” The term “engaging” should not be used in practice, 
as it expresses motion and conveys an indefinite idea of “station” (standing). A 
head is “engaged” when the largest transverse diameter has passed the plane of the 
inlet-—“caput ponderosum.” A head is “deeply engaged” when the largest. diam- 
eter lies in the narrow pelvic plane. <A head is “at the outlet?’ when the largest 
diameter is passing the bony outlet. The perineum is beginning to bulge at this 
time. A head is ‘on the perineum” when the largest diameter has passed the 
bony outlet and the head begins to show in the vulva. This might be called the 
period of disengagement. 
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A diagnosis of the mechanical conditions of a given labor, therefore, requires a 
statement of the presentation, the position of the presentation, and the station or 
degree of engagement of the presenting part. The last is of great importance, but 
much neglected, and often with fatal results to mother and child. 

The author has devised plans for the designation of the different positions 
by ‘degrees,’ and the engagement, by centimeters. (See p. 306.) 


FREQUENCY OF THE PRESENTATIONS AND POSITIONS 


Karl Braun, in 48,449 cases, found vertex presentations in 95.9 per cent.; 
pelvic presentations, 2.7 per cent.; face, 0.6 per cent.; transverse,0.7 per cent. Of the 
vertex presentations, 70 per cent. were O.L.A., 29 per cent. O.D.P., and 1 per cent. 
the other two positions. Schréder, from a clinical study of over 250,000 cases, 
finds the vertex in 95 per cent.; breech in 3.11 per cent.; the face, 0.6 per cent.; 
and transverse presentations in 0.56 per cent. Much labor has been spent in com- 
piling these statistics, but their value is not great, because everything depends on 
the time when the diagnosis ismade. During the last few weeks of pregnancy both 
the presentation and the position of the fetus may change, Schréder claiming this 
to occur in 32 per cent. of the cases. The most frequent changes are breech and 
shoulder, to head. Ordinarily the presentation is permanent after the presenting 
part has engaged in the pelvis, but this is not invariable. The author has observed 
a head which had sunk deep into the excavation rise up into the abdomen again 
before labor set in. Hippocrates believed that at the seventh month the child, 
which up to then presented by the breech, turned a somersault (variously named, 
Culbute, Inversio Fetus—Peristrophe) and the head came over the inlet. 

While changes of the long axis of the child are not infrequent, changes in posi- 
tion are of almost daily occurrence. Examination of the woman on successive days, 
in the morning and evening, will show the back now on one side, now on the other. 
Multipare, because of the lax uterine and abdominal walls, show the most marked 
mobility of the fetus. During labor the fetus may also alter its presentation and 
position, particularly the latter. If the observer happens to examine the patient 
early in labor, he may find an O.L.P.; if a few hours later, an O.L.T., and again later 
an O.L.A., or even an O.D.A. Hospital statistics differ from those in private 
practice because pathologic labors are sent to hospitals. Figures from the one 
source show a large percentage of abnormal presentations; from the other, a neces- 
sarily smaller percentage. The effect of ail these factors on the value of our statistical 
information is evident. 

During pregnancy the child is more movable and accommodates itself to the 
varying position of the mother. When she is erect, its back falls forward; when on 
the side, it drops to the side on which she lies. This explains the frequency of O.L.T., 
O.D.T., O.D.P., and O.L.P. in our routine pregnancy examinations. One examiner 
may diagnose O.D.A., and his follower O.D.P., the change having resulted from the 
prolonged dorsal position of the mother and displacement by the palpating hand. 

Causes of the Frequency of the Cephalic Presentations.— Hippocrates believed 
gravitation explained the predominance of head presentation. The heavier head 

inks to the lowest part of the uterus, a fact which recent x-ray studies tend to 

Brave Dubois believed the fetus instinctively sought that position which was 
ae comfortable: Simpson referred the head presentation to the ee eae: 
of the child when it was forced out of the Feed in. ie it could be most easily 
‘ sped s in ; 
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container has contractile power, as has the uterus. re child, 
oid; the uterus, at the end of pregnancy, likewise. 
but has some tonus and keeps its form, and further 
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The uterus is not a flaccid sac, 
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it contracts frequently (the contractions of pregnancy). During eee ce 
it assumes an exquisitely oval shape, and one can readily perceive eu eh 
gradually force the contained fetal ovoid to conform to the shape of its in - 
(Figs. 206-208). Even in early pregnancy the head lies in the lower segme 

the uterus, and this tendency is enhanced by the shape of the uterus growing ae 
ovoid all the time. After the head is once in the smaller end of the ovoid it is, : 
an extent, anchored. The explanation of the occurrence of the various epee 
the child is easy. With the woman in the erect posture the back Sia: ¢ : 
will naturally occupy the roomy anterior half of the uterus. Behind, ee es 
spine projects sharply into the uterine ovoid (Fig. 209), and, when the vies: ae 
down, the round heavy fetal back falls to one or the other side of it (Fig. ). 
Since the uterus has some dextrolateral torsion, and since the sigmoid and rectum 
push forward the left side of the uterus, a cross-section of its cavity will uae 
elliptic. A glance at the figures will show why the back is more likely to be foun 
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Figs. 206, 207, anp 208.— Dracrams TO ILLUSTRATE ACTION oF UTERUS IN ALTERING PRESENTATION OF FETUS 
(modified from Kristeller). 


in the left anterior portion of the uterus or in the right posterior. The back com- 
municates its forward or backward tendency to the head, rotating it on an axial 
diameter so as to bring the occiput to the front or rear. The left occipito-anterior 
position is over twice as frequent as the right posterior, and this disproportion be- 
comes greater until the end of pregnancy. During the twenty-four hours a woman 
remains twice as long in the erect posture as lying down, and, therefore, the back is 
more likely to fall to the front. This accounts for the predominance of O.L.A. 
We use this knowledge to influence the mechanism of labor. Other reasons for the 
frequency of O.L.A. have been advanced, as the flattening of the right half of 
the pelvis and enlargement of the left half, the right oblique diameter of the inlet ° 
being greater than the left; the inclination of the pelvis to the left side; the pres- 
ence of the liver on the right side, but they have little influence. The location of the 
placenta affects the location of the back, the latter usually lying opposite the former 
(Figs. 209 and 210). 

Abnormal and unusual presentations are caused by absence or inefficiency of 
the above-mentioned factors. If the uterus is overdistended, as by polyhydramnion 
or twins, its walls cannot grasp the fetal ovoid, which, therefore, is often found pre- 
senting wrongly. Multiparse with flaccid uterus and lax abdominal walls (pendulous 
belly) suffer often with malpresentations. 

A small or premature fetus is more likely to present by the breech than an over- 
grown child. Hydrocephalic children predispose to breech presentation. Accident 


is a factor, as when labor begins suddenly or the bag of waters ruptures when the 
fetus is in an unfavorable presentation. 
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Abnormalties in the shape of the uterus cause malpresentations. Uterus 
arcuatus and bicornate uterus are often attended with breech or shoulder presenta- 


tion. In one such case the author delivered two breech presentations, and in 
another the sixth successive footling. 


Fic, 209, —SHow1ne Errecr or Prosection oF LumBar SPINE, AND ALSO OF THE LOCATION OF PLACENTA ON ANTERIOR 
; Uterine Wau. O.L.A 


Fic. 210.—O.D.P. 


Contracted pelvis, tumors of the lower uterus or pelvis, placenta preevia,—in 
short. all conditions which prevent the engagement of the head,—predispose to 
shoulder and breech presentations. 
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CHAPTER XII 
THE MECHANISM OF LABOR IN OCCIPITAL PRESENTATION 


AurHouGH the movements imparted to the child by the powers of labor were 
known to the older writers, Baudelocque, Smellie, and others, and Naegelé, in 1819, 
described them minutely, opinion is still divided as to their causes. If the student 
wishes to study these movements, a multipara will offer better advantages than a 
primipara, because, in the latter, the head is usually engaged when labor begins. 
The demands of asepsis restrict the frequent examination of the parturient which is 
necessary for a minute study of the mechanism. The use of sterile rubber gloves, 
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Fic. 211.—Synciitism or PARALLELISM. 


rectal touch, and extreme asepsis will reduce the danger of infection, and a few 
thorough examinations will give the student a great deal of information. The 
radiologic study of the mechanism of labor, although a great deal of effort has been 
expended upon it, has not contributed much toward settling moot points, because 
of the technical difficulties in getting good pictures and the uncertainty of the 
readings made from them. Even slight distortion of the shadows will lead to 
erroneous deductions. 

Broadly, the mechanism of delivery is as follows: An object consisting of two 
ovoids united by a hinge (7. e., the head and trunk united by the neck) is to be 
forced through a passage, straight at the beginning and sharply curved at its lower 
end. We must consider the manner of passage of the head and of the trunk 
Each makes three movements—engagement, or entry into the pelvis; rotation = 
adaptation to the shape of the pelvis, and disengagement, or exit from the pelvis. 

192 
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Engagement of the Head. ulttpara, O.L.A.—At the beginning of labor 
the head lies over the inlet, inclined but little on either shoulder. The sagittal 
suture lies about midway between the promontory and the pubis—perhaps a little 
nearer the pubis if the promontory juts sharply forward. The head is then said to 
be synclitie or in synclitism (Fig. 211). The occipitofrontal plane lies parallel to 
the region of the inlet. If the woman has a pendulous belly, being a multipara, or 
if the pelvis is contracted, preventing a normal mechanism, the body of the fetus 
falls forward, the sagittal suture nears the promontory, the head presents its an- 
terior parietal bone to the parturient canal, the parallelism between the occipito- 
frontal plane of the head and the plane of the inlet is destroyed, the head is asyn- 
clitic—it is in anterior asynclitism. This is often called Nagele’s obliquity (Fig. 
212). If the woman is a primipara, the abdominal walls holding the child firmly 
against the spine, the head may be inclined on the inlet with the posterior parietal 
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Fic. 212.—AnrTerior Asyncuitism (Nagele’s obliquity). 


bone more to the front, again disturbing the parallelism. This is posterior asyn- 
clitism (Fig. 213). Nagele believed the head usually entered the pelvis in pais 
asynclitism, but extended investigation has disproved this view. The eee! ree 
usually found the sagittal suture about midway between the Ce ee anc e 
pubis ~ Marked asynclitism is pathologic. ae p. eae The ete red : 
l is 1 ipara, one 
] ns transversely across the pelvis, and, In a mu 
ee as fontanels in the same plane of the pelvis. te Sy ee aT 
i ith 1 1 in the transverse of the pelvis; and since the 
the inlet with its long diameter in t e 
aes are about as easily reached by the ee ae me ee ce 
i st. Many authors dispute the 
d is not strongly flexed on the ches ‘aes : ‘ oo 
ey pigtaing that the head enters the pelvis in one of its oblique a 
a cially the right, but the author, after careful study of hundreds o 


ameters, espe ely in the majority of cases. Naegelé 


labors, believes the head enters transvers 
13 


194 PHYSIOLOGY OF LABOR 


showed it entered either in the oblique or in the transverse. Sir Fielding Ould, of 
Dublin, corrected the ancient notion that the head entered the inlet with the 
occiput to the pubis. Pathologically it may do so. 
Descent.—As soon as the uterine contractions begin, general intra-uterine pres- 
sure tends to force the fetus downward, and when the os is completely dilated, rapid 
descent begins. Descent of the head is also favored by the extension of the fetal 
dy. (See p. 182. 
os i. cere of Tee is an increase of the flexion of the head. Mechanically 
the head acts like a two-armed lever, with the fulcrum at the junction of the spine 
with the occipital condyles. The sinciput and occiput meet equal resistances nm 
the birth-canal, but the sincipital end of the head lever is longer than the occipital 
end, wherefore the sinciput is held back and the occiput descends. Any ellipsoid 
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Fie. 213.—Posterior AsyNcuitism (Litzmann’s obliquity). 


body passing through a canal, in order to avoid resistance, will adapt its long 
axis to the long axis of the canal. The mechanical gain in flexion is that instead 
of an occipitofrontal diameter of 11 cm. and a circumference of 35 cm., there 
is presented to the birth-canal the suboccipitobregmatic plane with a diameter of 
9 cm. and a circumference of 31 em. Flexion may be marked, as occurs in generally 
contracted pelves. It may not occur until the head is well down on the pelvic floor, 
and thus labor may be delayed. Another result of descent and flexion is the dis- 
appearance of asynclitism, that is, the parallelism is restored, “leveling”’ occurs, 
the sagittal suture approaches the middle of the pelvis (Fig. 214). 

In pathologic cases the asynclitism persists after engagement and may interfere 
with the next movement—rotation. Descent of the head into the pelvis, or engage- 
ment, is one of the most important phenomena of labor presented to the accoucheur 
for study, and clinically its importance is vital. A head is engaged in the pelvis 
when the biparietal diameter has passed the region of the inlet. 

Internal Rotation.—The lowest part of the head now nears the pelvic floor and 
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a new movement is imparted to it. The occiput rotates from the transverse diam- 
eter into the oblique, and, finally, anteroposteriorly. This movement is called 
internal anterior rotation, and many theories are advanced to explain it. One of 
the oldest notions was that the pelvis presented a long transverse diameter in the 
inlet and a long sagittal diameter at the outlet, and that the head had to seek these 
diameters in its passage. This is only partly true. If one looks into a pelvis from 
above, one will see the spines of the ischia projecting sharply into its lumen. The 
sides of the pelvis anterior to the spines curve gracefully downward, forward, 
and inward. A finger following the curve glides gently forward under the pubis. 
Without doubt this portion of the bone formin ga part of the lateral inclined planes, 
so important to Hodge, has some slight function in anterior rotation. Its action 


Gecipito- 
frontal 
plane 


Plane of inlet 
Sagittal suture, median 


Fic. 214.—Tue Synciitic Movement, or LEVELING. 


with its opposite, together with the levator ani, may be likened to the bee e a 
ferry-boat. The levator ani hangs like a sling, or trough or gutter, from t a ane 
of the pubis and the ischia (which form the anterior lateral inelined planes), ss 

the direction of its canal from behind forward. The occiput, sliding oe the 
side of the pelvis, is directed under the pubis, the long diameter of ae i ; ae 
modating itself to the length of the trough, according to the law ON He se p ie 
Since the occiput is almost always lower than the sinciput, it ae es t one a 
floor first, and, therefore, has the greater tendency to rotate aero: y ae ae e 
pubis (Fig. 215). Examination at this period of labor will Temi ene oe as ae 
of the pelvic floor in rotating the head forward. Dene area e re 

through the pelvis of a female cadaver—shows that, as long as an is scene e 
pelvic floor is preserved, its action is to direct the occiput forward, the head follow- 
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ing the path of least resistance (Fig. 216). In women with old en gee of a 
pelvic floor anterior rotation is often delayed or absent. When the pase 3 
insufficiently curved, and the pubic arch very narrow, the trough or gutter 1s no 


Fie. 215.—Hrap Coming Down Onto Levatror ANI. 
Note lateriflexion of head and twisting of body. 


Levator ani 
Rectum 


Fic. 216.—ANTERIOR Rotation CoMPLETEp. 
Head on the levator ani. Note lateriflexion is corrected. Body still twisted. 
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sufficiently sharply bent on the axis of the parturient canal to favor anterior ro- 
tation, which, therefore, is often arrested—a pathologic condition called “deep 
transverse arrest.” 

Schréder and Olshausen believed that the rotation of the back is communicated 
to the head. When the uterus contracts in the second stage it flattens from side 
to side, and the trunk of the child finds better lodgment in the anterior bellying 
of the uterus. That the back rotates to the front is easily demonstrable in most 
labors both by abdominal palpation and the v-ray picture. The flexion of the chin 
on the sternum and the raising of the shoulders against the head tend to fix the 
head and trunk, so that when the back turns, the head goes with it. One may 
easily convince himself of this by making the movement with a newborn infant. 
In cases where the back remains persistently behind, anterior rotation does not 
occur, and such conditions are pathologic. In manual correction of occipitopos- 
terior positions the operator knows that unless he can get the back to the front, 
rotation of the head is incomplete or impossible or unstable. 

Sellheim teaches that the body of the child possesses qualities which de- 
termine its movements in the birth-canal, and that during delivery, in order to 


Fic. 217.—AcTION OF AN EvENLY FLEXIBLE CYLINDER WHEN ForcED THROUGH A CURVED PassAGE, 
Che cylinder A, uniformly flexible, in going through the canal C, will simply bend, the line x—y not changing its relation 


to C. 

present the least resistance to the passage, it is compressed into the shape of a 
cylinder. This fetal cylinder bends with facility only in certain directions. The 
head bends backward, 7. ¢., deflexes easily, and this deflexion is aided by the natural 
movements of the child. The head cannot be bent much on to the chest. Owing 
to the pressure of the arms and legs on to the body and the constuction of the 
spinal column, the trunk cannot bend sagittally, but may bend easily toward one 
or the other side. hy. 

One may readily see that the fetal cylinder will be bent in its passage through 
the curved birth-canal, to correspond with the curve of the canal. If the child 
were flexible evenly in all directions, a bending of the cylinder in an anteroposterior 
diameter would be all that would be necessary. But the bending of the cylinder 
can occur only in certain ways—at the neck from before behind, in the trunk from 
one side to the other, and these two directions cross each other at a right angle. 
Therefore, in order for the fetal cylinder to pass through the curved canal, it must 
rotate on its long axis so as to bring the plane in which the bending can most easily 
occur to correspond with the axis of the birth-canal (Fig. 217). In other words, 
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the child is forced to rotate until that part of its body which can be most easily 
bent, that is, the nape of the neck, comes to be adapted to the knee of the canal. 
The movement is similar to that of pushing the foot into a boot when the action is 
started wrongly—as the foot advances it rotates until the curve at the ankle corre- 
sponds to the curve of the boot (Fig. 218). 

Anterior rotation of the child from all positions of the pelvis may be explained 
by this law of the accommodation of elastic resistance to the shape of the container 
(Sellheim). 

While admitting the full power of Sellheim’s arguments and proof, and agree- 
ing with him that this law explains the rotation of the head and trunk, the other 
factors, especially the construction of the pelvic gutter and the action of the trunk 
on the head, must be also adequately evaluated. Further, the x-ray shows that 
the fetus is not always compressed to cylindrical form, but is sometimes more 
pyramidal, and the extremities are not flattened against the trunk except when 
they are passing through the girdle of resistance (Warnekros). 


Fig. 218,—AcTION OF AN UNEVENLY FLEXIBLE C 
2 2 x YLINDER WHEN F 
CuRVED PAssaGE. a aepeite 
The cylinder A has a flat steelrod at X Y. This rod cannot bend on the edge, only 


on the flat. Therefore, in order to ac i 
f ; A commodate it i 
the cylinder A. Note the direction of the aon pee erent ERE 


_Disengagement.— Descent continues during anterior i 

flexion of the head. Indeed, flexion is Be by the ce of ee a 
floor, the forehead being pressed upward by the resistant sacrosciatic li on ia 
the tip of the coccyx, and the levator ani (Fig. 219). After the forehead ae : 4 
the coceyx, and the nape of the neck has come to lie under the arch of hence 

deflexion of the head begins. The chin leaves the chest, the occiput rises in fr " 
of the pubis, the forehead presses out the soft perineum, and the head is deli ee: 

extension (Fig. 220). The causes of extension are generally agreed u me 
head meets an inclined plane—the perineum. The fetal axis pressure, or th 1 
intra-uterine pressure, forces the trunk down upon the head sotine ee 
sincipital arm of the head lever, since the occipital arm is under the bart a 
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L 


uURING LABOR. PERIOD OF “CROWNING.” 
inal column in axis of pelvis; chest entering 


Fia. 220— RapDIoGRAPH Taken D 


Shows great distention and downward dislocation of soft parts; straight sp 
inlet in transverse diameter with left shoulder higher than night; s 


light separation of the pubis, etc. 
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parietal bosses strike the sides of the levator ani near the rami pubis, = held 
firmly while the forehead is driven down and forward ( Fig. 2220 The bee s 
thus displaced downward as well pelts a point of importance in considering 
ions of the pelvic floor and their repair. ae 

ee Revie cee the head is delivered it slowly rotates in a direction 
opposite to that taken in internal anterior rotation ; that is, in O.L. ee a 
occiput turns to the left, in O.D. positions it turns backward towar ae oe ; 
side of the mother. The movement is called ‘external restitution,’ and is due 8 
the untwisting of the neck and to the impulse imparted to the head by the se Se 
rotation of the shoulders. External restitution or rotation does not invariably 
occur, and occasionally the occiput turns in a direction opposite to that which 
was expected. This is due to an unusual internal rotation of the shoulders. 

When and where do these various movements take place? Descent or ad- 


Fig. 221.—Moyemrnt or EXTENSION AND DISENGAGEMENT. 


vancement, progression or translation (Sellheim), occurs throughout the whole 
process, even when the head is rotating—a point to bear in mind when imitating 
nature’s method, as in a forceps delivery. 

Flexion begins at the inlet of the pelvis, but may not until the head h 
the pelvic floor, when flexion and rotation occur almost simultaneously. 
toward the end of the first stage in primipare, and in all] 
through the cervix in the second stage. 


as reached 

Tt occurs 
abors as the head is passing 
The flexion is exaggerated when the head 
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is ready to disengage from the b 
middle of the second stage. 


Internal anterior rotation takes pl 


ony outlet of the pelvis, and this occurs about the 


ace in the excavation of the pelvis, just as 


Fic. 222 —Tue Facrors 1n Exrension oF Ferran HEAD WHEN ON PERINEUM. 
1G. a 


Pan i There is a tendency for A to come dow nD, which is opposed b: erineal floor, 
‘arietal bosses meet resistance at B B. aU - p 


Secrion or A WoMAN wHo Diep arrer Detivery or Heap. 
’ 
Fic. 223.—Zweire.’s FROZEN 
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the head comes to rest on the pelvic floor, and is completed when the head has 
escaped the bony pelvis; though often, perfect rotation, bringing the small fontanel 
absolutely into the median line, may not occur at all, the head being delivered 
slightly oblique. Absence of rotation can occur only when the child is small and 
soft, or the pelvis very large, and is pathologic. Internal rotation usually begins 
in primipare when the first stage is ended and is completed before the second stage 
is half over. In multipare it occurs in the second stage. 

Extension occurs after the forehead has passed the bony outlet, toward the end 
of the second stage of both primiparee and multipare. 

Mechanism of the Shoulders.—When the head becomes visible in the vulva, 
the shoulders engage in the inlet, the bisacromial diameter usually entering in the 
oblique opposite to that in which the head entered. In O.L.A. one finds the shoul- 
ders in the left oblique; in O.L.P. they enter in the right oblique. In O.L.A. the 
anterior shoulder rotates under the pubis from the right side of the pelvis, its 
direction of progression being opposed to that which the head underwent; while in 


Fic. 224——Zwerireu’s FRozpn SECTION OF A WOMAN WHO Diep AFTER DeELIvERY oF Heap. 


O.L.P. the anterior shoulder follows the movement of the head from the left behind 
to the pubis in front. ‘The movements imparted to the shoulders are engagement, 
rotation, and disengagement. General intra-uterine pressure forces the child down 
the parturient canal, and this action is reinforced by the direct pressure of the 
uterus on the fetal body. The anterior shoulder slides down the lateral wall of the 
pelvis until it reaches the pelvic floor, then rotates under the pubis. Anterior rota- 
tion of the shoulders is accomplished by the samefactors which operate on the head— 
the shape of the pelvic floor, the direction of the opening in the pelvis, and the elastic 
resistances of the fetal body. Flexion of the child’s trunk is necessary to accommo- 
date it to the concavity of the pelvic canal. The child’s body bends best laterally, 
and, therefore, according to Sellheim’s law, the trunk will rotate until it corresponds 
to the direction of the curve of the canal through which it has to pass (Fig. 223). 
In rare cases no rotation of the back occurs, the shoulders appearing transversely, 
and sometimes the shoulders rotate to the opposite oblique, the back appearing on 
the other side to that in which it was expected. Delivery of the shoulders is quite 
typical. The anterior shoulder stems behind the pubis, the posterior rolls up over 
the perineum, after which the anterior shoulder comes from behind the pubis. 
If the permeum is much torn, a reverse mechanism occurs. Often nature needs 
a little aid at this stage, and the accoucheur must imitate the natural modus of 
delivery. Trouble with the shoulders is rare unless they are large, but lacera- 
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tion of the perineum frequently results from carelessness in their delivery, as 
also may fracture of the child’s clavicle—even Erb’s paralysis. (See p. 869.) After 
the chest is born, the rest of the child follows without any particular mechanism. 

Over-rotation.—One is occasionally surprised to note that a labor starting out 
O.L.A. becomes, in its course, an O.D.A., and external rotation follows such a 
mechanism. In these cases the internal rotation was excessive, carrying the occiput 
beyond the middle line to the opposite side, or the internal rotation of the shoulders 
was reversed or excessive. The explanation of the phenomenon, after removing the 
question of error, is to be found in the laws governing the mechanisms, and one 
usually finds that the child was small or the parts large and yielding, the factors 
in the production of a perfect mechanism being weakened. 
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What One Observes of the Mechanism of Labor in O.L.A.—Careful observa- 
tion of the course of labor enables us to closely follow the mechanism, to determine, 
at any time, its rate of progress, and to discover any variation from the normal. 
It is the knowledge of the mechanism of labor and the ability to recognize and correct 
abnormal variations that mainly distinguish the real accoucheur fromthe blind 
midwife, male or female. It will simplify and clarify this study if the student 
will follow the described mechanisms on the manikin or with a pelvis and fetal 
skull. Abdominal examination furnishes most valuable information, is less danger- 
ous to the patient, less painful, and should always be practised first, though it is 
often necessary to supplement it by internal, rectal, or vaginal exploration. 

At the beginning of uterine contractions the uterus is more globular than later, 
and slightly more pendulous. The head is higher up, and movable above the inlet, 
especially in multipare, and the back is usually far to the side. When the con- 
tractions attain regularity and severity, the uterus lengthens, the head becomes 
fixed over the inlet, and the back shows a tendency to come to the front, or go 
further back to the side, the latter movement depending on the position—whether 
an anterior or a posterior one. Fig. 225 shows the hands palpating the head before 
it engages in the pelvis; one sees how the fingers can move the head from side to 
side above the inlet. Fig. 226 shows the hands as they come to rest on the head, 
after it has engaged; one hand feels the occiput deep in the pelvis, to the left, 
behind the pubic ramus; the other hand finds the sharp forehead on the right and 
somewhat behind the median line. When flexion is marked, as in generally con- 
tracted pelves, one can hardly feel the occiput, it is so low in the pelvis, but the fore- 
head is high up and easily palpated. If one now tries, with the two hands, to push 
the head from side to side, it will be found impossible: the head is fixed. As labor 
goes on and internal anterior rotation occurs, the occiput sinks behind the left pubic 
ramus out of reach of the external hand, and the forehead rises, then turns, dis- 
appearing in the right flank. When the occiput sinks beyond the reach of the fin- 
z is engaged. 
oe ae at fret is directed to the left side, but as labor advances it rotates 
to the front. One can follow the anterior shoulder as it goes from the left, behind, 
above, to the middle line just over the pubis. The movement of the back is also 
indicated by the course of the fetal heart-tones. At first the point of their greatest 
intensity is about the level of the navel, on the left; this point descends and comes 
to the median line until, when the head is on the perineum, the heart is best heard 
j bic hair margin. Pe: 
hae Bee te slratiotl aa in labor, one finds the cervix closed or admitting 
only one or two fingers, which renders the diagnosis very difficult. In primi- 
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pare the head is often engaged; in multipare it usually lies in the inlet, but freely 
movable, floating, or “caput ballitabile.” The finger in the cervix nes ee 
the soft bag of waters, and through this feels the head. Lying across the Os 1s eh 
sagittal suture, running medially (synclitism) or nearer the opener ar . 
(asynclitism), and at the end of the suture, in the left anterior pelvic qua ee . 
finger finds the small fontanel. At the other end, in the right posterior pret: 
but nearly on a level with the small, lies the large fontanel. These findings indica 
that flexion has not yet occurred. Flexion having taken place, one finds the sma 


Fig, 225.—Movine Heap From Sipe to Sipe ABove Inter. Heap Nor ENGAGED. 


Arrows show direction of movements. This maneuver may also be carried out bimanually, with fingers in the 
vagina. 


fontanel lower in the pelvis and nearer its center, the large fontanel higher and 
harder to reach, the sagittal suture more nearly paralleling the axis of the body, and 
lying almost in the right oblique. That fontanel which is nearer the center of the 
pelvis is the lower one. Internal anterior rotation occurring, the small fontanel de- 
scends and sweeps around the left anterior quadrant of the pelvis until it lies directly 
behind the pubis, the sagittal suture now running exactly in the median line from 
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before backward (Figs. 228, 228a, and 228b). Coincident with these movements the 
effacement and dilatation of the cervix have been taking place, and usually, by the 
time the head comes to rest in the perineal gutter, the os is completely dilated and 
retracted above the neck. A caput succedaneum begins to form, and in long, 
tedious jlabors may grow so large that it makes the landmarks on the skull hard to 
find. Firm pressure or massage will obviate the difficulty. Of equal importance 
to the determination of the rotation is the recognition of the degree of engagement 
of the fetal head—the “station”’ (Miiller). It is not so easy to determine the degrees 
of advancement of the head along the birth-canal. Older writers sought to decide 
this point by pushing the head up, and much use was made of the terms “caput 


Fic. 226—PA.LPATING THE ENGAGED Heap. 


itabile i onderosum.” When the head floated above the inlet, it 
ed pee aa ”. when it was fixed at theinlet, “caput mobile”; when 
deep in the pelvis, ‘caput ponderosum.”’ A head that is even visible at the outlet 
may be pushed up out of the pelvis, and a head that is not engaged may be fixed 6) 
that it cannot be moved; therefore, one may not be guided by the Senet es 
The head is engaged when its largest plane—that is, the one through the ee 
bosses—has passed the region of the inlet. How may we determine ce suc a 
occurred? We know that the head is engaged when, first, the most dependen 
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portion of the skull (not the caput succedaneum) has passed a line drawn ae 
the spines of the ischia; second, when two-thirds of the sacrum are corer : sh e€ 
cranial prominence, that is, the sacral hollow is occupied by the head; third, when 


Fie. 227.—Coursr or Frran HEART-TONES AS DEscENT AND Rotation Occur in O.L.A. 


Fie. 228.—Hmap Reapy ror ANTERIOR RoTaTION IN O.L.A.—O.L. 50°. Viswrep FRoM BELow. 
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the finger can feel only one-fourth of the pubis. Of these three criteria, the one 
measuring the distance of the head above or below the interspinous line is the most 
valuable and reliable. (See pages 306 and 758.) 


Fic. 228a.—O.L.A.—O.L. 40°. Fiexion anp ANTERIOR RoTaTIon Brcun. 


Fic. 228c.—Roration In O.L.A.—O.L. 45°. Fic. 228d.—Roration in O.D.P.—O.D. 135°. 
Occiput has an arc of only 45 degrees to travel. Occiput has an arc of 135 degrees to travel. 
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Engagement varies with the different presentations of the wee ae e ep 
vented by highly contracted pelves, tumors blocking the inlet, i y . suns 
abdomen. An abnormally large head engages with difficulty ; the placen ne te 
in the way, or a large amount of liquor amnu Nie ese ~ oe a 
mobility on the fetus. Whenever the head does not engage, the cau: oe 
sought out, and one may not attempt delivery until the degree of engageme 


ositively known. 
4 In ie occipitodextra anterior position, the mechanism of labor and the 


findings are the same as in occipitoleeva anterior, but reversed. 


> 


Fic. 229.—Coursn or Frerau Heart-rones as DrscENT AND Rotation Occur in O.D.P. 


One can also follow descent and rotation as they oceur by observing the movement of the forehead and chin. 


MECHANISM OF LABOR IN OCCIPITODEXTRA POSTERIOR POSITION 


One essential difference exists in the mechanism of O.D.P. as compared with 
O.D.A.—the occiput has to rotate through an are of 135 degrees, three-quarters 
of a half-circle, while in O.D.A. it rotates through an are of 45 degrees, only one- 
quarter of a half-circle (Figs. 228c and 228d). 

Engagement of the head is slower because the broad part of the head is likely 
to impinge on the promontory of the sacrum, and for the same reason flexion is not 
so marked, and may not occur until the head is well down on the pelvic floor. In- 
ternal anterior rotation takes much more time—naturally, since the occiput has 
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Fig. 230. Fig. 230a. a 


Fies. 230 anp 230a.—Roration ry O.D.P.—O.D.135 Duarrxs. (Seen from below and from the side.) 


Fig. 231. Fig. 231a. 
Fies. 231 anp 23la.—I?r 1s Now Ca.iep O.D.T.—O.D. 90 DEGREEs. oe rotation stops here, it is called transverse 


arrest or arrest at right 90°. s) 


Fig. 232. Fig. 233. 
Fics. 232 anp 233.—Rorarion ww O.D.P.—O.D. 135 Drcrezs. (Now it has become O.D.A.—O.D. 45 Degrees.) 
14 209 
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three times as far to travel. After it has occurred, the mechanisms of all positions 
are identical. The factors bringing about all the movements are the same in 
posterior positions as in anterior, and a new one is invoked. It is believed that the 
shoulder, striking on the promontory of the sacrum, prevents the back, and there- 
fore the head, from rotating backward. Sellheim explains anterior rotation by his 
law of adaptability of a body, flexible best in one direction, being forced to accom- 
modate itself to the curve of the container. Anterior rotation does not invariably 
occur—sometimes the occiput rotates backward to the hollow of the sacrum (3 per 
cent. of the cases), but then the labor is pathologic. This phase of the subject is 
considered on p. 626. 

The Findings in Occipitodextra Posterior—Abdominally, the back is felt to 
the right and posteriorly, and the heart-tones are deeper in the flank, further from the 
navel. During labor, both gradually come anteriorly, sinking at the same time (Fig. 
229). The shoulder is on the right side of the median line, and turns to the front, 
then to the left side of the center, as labor progresses. The forehead, at first, is 
plainly felt above the left ramus of the pubis. It rises a little higher, due to flexion 
of the head, then it sinks lower as the head engages; finally, it sweeps backward, 
around the left half of the pelvis, disappearing at the side. The small parts, feet 
and arms, are felt anteriorly around the umbilicus. Jnternally, at the beginning 
of labor, the head is high up, the sagittal suture in the right oblique, the large fon- 
tanel in the left side anteriorly, the small fontanel high up, and at the right sacro-iliac 
joint. Flexion is less marked in these cases. After descent is started the flexion 
of the head throws the small fontanel nearer the center of the pelvis, the large fon- 
tanel recedes, and the sagittal suture becomes more vertical. Should flexion fail, 
the head reaches the perineum, the small and large fontanels descend in nearly the 
same plane, the sagittal suture running more or less transversely (Fig. 231). After 
rotation is complete the findings are the same as in O.D.A. 

Labor is always longer, harder, and more painful, and effacement and dilatation 
of the cervix not so complete, in occipitoposterior positions. In pathologie cases 
the powers of labor may give out before rotation is accomplished, and then we have a 
condition known as ‘‘arrest,’’ of which more later. 

In O.L.P. the mechanism of labor and the findings are the same as in O.D.P., 
but reversed. 

The student should accustom himself to speaking of rotation in degrees of the 
circle. It will clarify his understanding of the mechanism and help him in his 
operative obstetrics. 


CHAPTER XIII 
THE MECHANISM OF THE THIRD STAGE 


Two acts make up the delivery of the placenta: separation or detachment of 
the organ and its expulsion. 

It is not probable that the placenta always separates as the trunk of the child 
leaves the uterus. Observations at cesarean sections show that the placenta re- 
mains adherent to the uterus during the first moments of retraction of the muscle. 
The uterine wall is thick everywhere but at the placental site, which is somewhat 
thinner, though nearly as large as it was before delivery (Fig. 234). During the 
second stage of labor the placénta may shrink somewhat, to accommodate itself 


Fic. 234.—PvAcenta Stitt ATTACHED TO UTERUS AT BEGINNING OF THIRD STAGE. 


Note thin uterine wall at placental site. V para, died in second stage, forceps, living child, frozen section (adapted from 
A. Couvelaire). 


to the diminishing size of its area of attachment, but after the child is out, the first 

uterine contraction causes such a diminution of the surface area that separation 

is inevitable. Frankl has shown that when the child is born there is a rush of 

blood into the placental site, a hyperemia ex vacuo, which affecting particularly 

the thin walled vessels of the spongiosa causes rhexis, blood extravasations—in 
211 
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brief, the retroplacental hematoma. He believes the placenta may be ee 
without uterine contractions. Jn either event the first break in continuity of the 
placental attachment allows a little blood to escape between the two organs, and 
the uterine contractions force this blood, like a fluid wedge, between the layers 
of the decidua serotina separating the placenta in the smoothest and most perfect 
manner from the wall of the uterus, the line of cleavage being in the spongiosa. 
Since the placenta is more adherent at the edges, the hemorrhage behind it will 
lift up the center, as is depicted in Fig. 235. This blood-clot is called the retro- 
placental hematoma, and varies much in size, depending on the method of ex- 
trusion of the placenta. When too brusque manipulations are made on the uterus, 
the edge of the placenta will separate at one place, allowing the retroplacental 
blood to escape externally, thus producing an abnormal mechanism of the third 
stage. 


Fig. 235.—SHowine How Piacenta 1s RaisepD uP BY RETROPLACENTAL HEMORRHAGE. 
Specimen kindly loaned by Prof. Pisecagek, of Vienna. 


A third factor in the separation of the placenta, but a minor one, is the loss of 
the intra-uterine pressure. There is now nothing to hold the placenta against the 
wall of the uterus. 

A fourth factor, traction on the placenta by a too short cord,—35 em.,—or 
one coiled around the neck of the child, is pathologic. 

Expulsion of the placenta begins when the separation is complete, or nearly so. 
The uterine contractions force the placenta against the internal os, and finally, 
through it, into the dilated cervix and upper vagina. From this point another force 
takes up the work—the abdominal muscles. Among the savages and ignorant 
people various methods of invoking the abdominal pressure are employed, as 
coughing, sneezing, blowing into a bottle or the fist, pushing on the belly, or squat- 
ting, as at stool. The accoucheur directs his patient to bear down, which failing, he 
expels the placenta by pressure on the uterus. Few authors commend pulling on 
the cord. In pathologic cases an accumulation of blood may force the placenta out 
of the uterus, and when pituitrin is given, the powerful uterine contraction which 
it usually evokes may detach the placenta and extrude it into the vagina simulta- 
neously. 

During the delivery of the after-birth one observes two mechanisms: First 
the placenta turns inside out like an umbrella, the fetal surface comes out first, the 
cord leading the way, the membranes containing the retroplacental hematoma-fol- 
lowing after. This is called Schultze’s method. Second, the lower edge of the 
placenta precedes, the whole organ sliding down the side of the uterus in the vagina 
This is called Duncan’s method. In the latter cases the retroplacental hematoma- 
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is small, or the edge of the placenta may have been inserted low, near the internal 
os, or the contractions of the uterus may have been unusually strong from the start, 
quickly separating the placenta and folding it together ready for extrusion. In 
opposite conditions we notice Schultze’s method which is also more common when 
the placenta has a fundal insertion. Duncan’s method is more likely to occur if 
the placenta is already near the internal os. Although Baudelocque described 


Fig. 238. 


Fies. 236, 237, anp 238.—Scuuurzn’s MrcHANISM OF WXPULSION OF PLACENTA. 


both mechnisms, they have been assigned the above names, and which is to be 
considered normal or more frequent for a time occupied the discussion of author- 
ities. My own observations, with the cervix exposed by broad retractors, prove 
that a pure Duncan method is rare, a combination of the two mechanisms being 


Fig. 239. Fig. 240. Fig. 241. 


Fies. 239, 240, anp 241.—Duncan’s MeEcHANISM OF EXPULSION OF PLACENTA. 


the rule, but that the placenta emerges from the vulva most often like an inverted 
umbrella (see Figs. 242 and 245). The interesting «-ray studies of the placental 
stage by Weibel and Warnekros have not added much to our knowledge. 

The membranes are mechanically drawn off the wall of the uterus by the de- 
scending placenta, but the firm contraction of the muscle also helps in their separa- 
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tion. They are also detached in part by the retroplacental hematoma, but when 
this is extensive, the process is pathologic. After the placenta is outside of the 
vulva, the membranes follow to gentle traction or by the weight of the placenta, or 
by their own weight, if completely separated. Normally, the membranes—consist- 


placental 
hematoma 


Fig. 244, Fig. 245 


Fies. 242, 243, 244, ann 245.—Usuat Mucuanism or EXPULSION oF PLACENTA. 


ing of the amnion, the chorion, the decidua reflexa, with portions of the vera and part 
of the decidua serotina—are expelled still adherent to each other. Where the head 
has been delivered covered with a “‘caul,””—the amnion,—a separation has eS 
between the chorion and amnion, and one finds the latter folded around the cord 
attached to the placenta only at the insertion of the latter. In pathologic ee 
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(see p. 821). or where too brisk manipulations have been carried out in the third 
stage, the placenta is delivered, leaving more or less of the membranes still attached 
to the uterus. These portions of the secundines undergo fatty degeneration and 
are cast off with the decidua during the puerperium; or, rarely, they become in- 
fected and cause puerperal fever. 

Microscopically, one finds that the separation of the placenta and membranes 
occurs in the glandular or ampullary layer of the decidua—sometimes deeper, 
sometimes more superficially. The soft. pink, incomplete layer of tissue to be found 
on the maternal surface of the chorion is decidua vera and reflexa, and one can often 
find blood-vessels in it. The gray, translucent covering of the placenta is decidua 
serotina, and the broken-off veins and arteries of the placental site can always be 
demonstrated in it. These thin-walled vessels, the glandular spaces, and the ab- 
sence of fibrous tissue make the decidua a very soft structure, and, therefore, 
separation of the secundines is very easy. One can rub the decidua off the uterus 
with a gauze sponge. In pathologic cases the decidua serotina does not develop, 
or is absorbed early, and the chorionic villi burrow down into and between the 
muscle-fibers. Dangerous adhesion of the placenta results, necessitating its 
operative removal. (See Placenta Accreta.) 


Fic, 246.—THRomMBosIS IN UTERUS AFTER ABORTION OF Six Werks. ABNORMAL, INSUFFICIENT RETRACTION. 
Woman twenty-six years old. 


Hemorrhage from the large sinuses of the placental site is controlled by the 
contraction and retraction of the uterine muscular fibers and lamellae. They act 
like “living ligatures” on the thin-walled vessels coursing through the uterus. The 
shifting of the layers of muscle and shortening of the bundles of fibers displace, com- 
press, twist, and bend the thin-walled vessels, so that they are no longer pervious. 
Occasionally one finds, on the surface left bare by the placenta, a few thrombi 
occupying the open mouths of the vessels. Thrombosis of the deeper placental 
site is pathogenic—it may lead to embolism and it invites sepsis. Firm retraction 
of the uterus at the placental site, aided by strong contractions, guarantees the 
woman against postpartum hemorrhage and infection. 


SECTION Ili 
THE..PHYSIOLOGY,. OF THE FEERPERIs 


CHAPTER XIV 
LOCAL CHANGES 


WirH the completion of the third stage, labor is ended; the puerperal state 
or puerperium has begun; the woman is a puerpera. 

The puerperium may be defined as that period which extends from the de- 
livery of the ovum until the return of the genitalia to the non-pregnant state is com- 
plete. Its length, therefore, is from six to eight weeks, though in common usage the 
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Fie. 247.—Urervus Direcriy ArTer Lazsor. 


Frozen section ofa primipara h died one hour after iver f morrhage a if 
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puerperium means the time the woman is in bed after the labor. As has been repeat- 
edly stated, a perfect restitutio ad integrum never occurs after labor. The woman 
carries the evidences of child-bearing all her life. The distinction between normal 
and pathologic conditions during the puerperium is not easy, even with the aid of 


the thermometer and of bacteriology. The rapid disintegration of the uterus, the 
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changes in the endometrium, and in the open vessels at the placental site, are 
closely akin to the pathologic, and would be called such if they occurred at any other 
time or place. It is the same approach to the abnormal that renders permanent 
structural disease so prone to begin during the puerperal period. 

In the physiology of pregnancy we learned of all the changes, local and 
general, which provided for the growth of the child and its expulsion from the 
mother. These were progressive changes. In the physiology of ‘the puerperium 
we will study the retrogressive changes, local and general, which bring back the 


Fic. 248.—Horeut or Uterus Postpartum. Tu BLADDER Empty. 
L, After labor: 1, First day; 2, second day, etc. 


o their original condition, and, second, those progressive 
et acs aa raASE them to carry further the eee ae by 
the uterus—the nourishment of os ne Re Ie changes of the geni- 

] eadin, nvolu . 
ee ee at Taumediately after delivery of the placenta the uterus 
sinks ane the level of the navel in strong anteversion and ape aaa s 
the promontory behind and lying against the abdominal i ae : ae y 
Owing to its previous displacement, its ligaments and ase ae noe oe 
loose that the fundus may easily be moved to any part of the belly,—eve g 
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the liver, or may be pushed down so that the cervix hangs out of the ee er 
uterus now resembles a flattened pear; it is 15 cm. long, 12 em. broad, an s 

em. thick, being about as large as a fetal head, and it weighs about two ee - 
The full bladder always displaces the uterus, and usually the latter rises towar : e 
right side. On vaginal examination immediately after labor one can hardly ne ine 
the cervix, it is so soft and succulent, hanging down from the hard contracte me 
cular fundus in folds, like a cuff. It is about 1 cm. thick and 6 or 7 em. long, but 
may be stretched to 10 or 11 em. The internal os and contraction ring firmly close 
the uterine cavity and mark the point where the thick fundus goes into the thin 


Fic. 249.—Urervs, Firra Day Postpartum (from Bumm). 


lower uterine segment and cervix. Either a small blood-clot fills the cavity of the 
uterus or the walls lie apposed. At the placental site the uterine wall is thinner 
than elsewhere until a few contractions have occurred; then it is thicker, and one 
recognizes the location of the placenta by the roughened, raised surface. This 
roughened, raised surface is normal, and must not be mistaken for a piece of ad- 
herent placenta. Measurements by Fehling show the thickness of the wall to 
vary from 3% to 5 em. 

Owing to the development of the elasticity of the vagina and pelvic floor, and 
the filling of the rectum and bladder, the uterus rises in the abdomen on the first 
day of the puerperium; but from then on one observes, from day to day, a steady 
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decrease in height above the pubis and in all its diameters (Fig. 248). The table 
from Temesvary gives the measurements, which were taken when the bladder and 


rectum were empty and when the uterus was held up against the abdominal wall, 
v. €., the anteflexion corrected. 
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Fic. 250,—Urerus, Tweirra Day PosrpartuM (Bumm). 


While one may follow the descent of the uterus with the tape-measure, for prac- 
tical purposes the rule of the fingers is sufficient. On the first day the uterus is 
seven or eight fingerbreadths above the pubis; on the fifth day four or five, and cor- 
respondingly narrower across the fundus; while by the twelfth day it has sunk be- 
low the inlet so that it is not easily palpable from the abdomen (Figs. 249 and 250). 
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After delivery the uterus weighs 2! pounds, or 1000 gm.; by the end of the 
first week it has lost one-half—500 gm.; at the end of the second week it weighs 
350 gm. (about 11 ounces); while in the eighth week it again is the small organ of 
two ounces, or 60 gm. = 

This rapid diminution of size is brought about by absorption of the tissue-juices 
and fatty degeneration of the muscle-fibers. Singer showed that the fibers are 
not all nor fully destroyed, but the protoplasm undergoes cloudy swelling, hyaline 
and fatty degeneration. The fat is removed by the lymph-stream, by oxidation, 
by the action of a fat-splitting ferment, and partly by the leukocytes. That fatty 
degeneration of the muscle protoplasm is not the only method nature has for re- 
ducing the uterus is indicated by the demonstration of glycogen (Broers) and pep- 
tone (Hofmeister) in the muscle. The connective-tissue fibers also undergo hya- 
line fatty degeneration and partial absorption. A multiparous uterus is usually 
thicker and more fibrous. Little is known of the changes in the nerves. 

The uterine vessels are compressed by the contracting uterus, causing the 
anemia which is the basal factor of the changes described above, and obliterating 
the vessels themselves, with hyaline and fatty degeneration of their walls and 
occlusive growth of the endothelium (E. Ries). Thrombosis occurs in the walls of 
the deeper veins only in pathologic cases, but a superficial thrombosis is not ab- 
normal. These thrombi are organized in the usual manner during the puerperium. 
The placental site, after the placenta has left it, contracts rapidly, presenting a 
raised and nodular surface about three inches in diameter; by the fourteenth day 
it is the size of a silver dollar, and in six weeks may still be recognized by its ele- - 
vated, though not roughened, surface, which is the size of a quarter. 

The uterine serosa, in spite of its elasticity, cannot follow the receding uterus. 
It lies in fine wrinkles which are well shown in Fig. 125, p. 96. They disappear 
within a week. Their distinctive grouping shows the direction of the contraction 
of the muscle-fibers. 

The cervix, after labor, hangs down like a soft cuff, succulent, bruised, some- 
times almost black with suffused blood, edematous, and more or less torn. The 
author has never failed to find more or less injury to this organ, even after natural 
and easy labors. The serous infiltration disappears rapidly, and within eighteen 
hours the cervix forms, quickly shortens, and becomes harder. On the third day 
two fingers still pass easily into the uterus; on the twelfth day one finger can attain 
the internal os, but cannot go through it; while in the fourth week the os is a small 
transverse slit. 

Changes in the Endometrium.—During pregnancy the glandular layer of the 
decidua vera and serotina undergoes a fatty degeneration. The separation of the 
placenta and membranes takes place in this layer; therefore, when the uterus is 
emptied, its mucous surface is denuded, the connective-tissue spaces being ex- 
posed all over, and, at the placental site, almost to the muscle. The interior of the 
uterus is one large wound, with, at the placental site, immense veins, containing 
superficial thrombi, opening upon it. This condition explains the ease of infection 
and the severity of the disease if it once gains entrance. An invasion of the decidua 
by white blood-corpuscles takes place, forming a layer of granulation, which sepa- 
rates the necrosing parts of the decidua from the healthy. At first the endome- 
trium varies from 2 to 5 mm. in thickness, the surface is rough, with shreds of 
degenerating decidua, blood-clots, and bits of fetal membrane. By the third day 
this, as the result of fatty degeneration, has softened so that it could be wiped off 
with the finger, but nature accomplishes it in a better way. The granulation wall 
separates the dead from the living tissues, the remaining decidua cells, in part, 
return to their original condition, the epithelium from the stumps of the glands 
which lay unaffected among the muscle-fibers and which now crowd closer together 
as the uterus shrinks, proliferates rapidly, grows out on the surface of the endome- 
trium, and covers the new mucous membrane. Thus the larger part of the endo- 
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metrium is cast off, regeneration taking place from the connective-tissue basis of 
the mucous membrane and from the epithelium of the deepest portions of the 
uterine glands (Fig. 251). It closely resembles the healing of a granulating sur- 
face on any mucous membrane. 


Fie. 251.—REGENERATION OF PLacENTAL Site SHowina New GLanps FoRMING Near spy Normau THROMBOSIS 
(specimen presented by Dr. Warthin). 
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Fic, 251a.—REGENERATING ENDOMETRIUM ABOUT Fra. 251b,— GRANULATION TissuEr I'orm1InGc ENDOME- 
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Guanps FormMina. 


At the placental site similar processes occur, with, in addition, the thrombosis 
and organization of the open mouths of the vessels. The changes here are much 
than in the vera (Fig. 251). . 
eee. in the Vagina and External Genitalia.—After labor the vagina may 
be found swollen, blue, bruised, pouting into the vulva; but it soon regains most 
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of its tonicity, though only after years to a degree approaching normal. The 
extravasated blood is absorbed in a week, the prolapse of the walls becomes less, 
though the anterior wall of the vagina usually remains permanently lower. The 
elasticity of the perineum is reéstablished with surprising rapidity; perineal tears 
that looked large and deep are small the next day, but just as important, however. 


. . = . a 
A peculiar consistence of the vagina and perineum remains for weeks after delivery. 


The tissues are distensible to only a certain degree, after which they break like 
card-board; the blood-vessels are friable, and operations performed during the 
puerperium are likely to be complicated by troublesome capillary oozing. Many 
cases of rupture of the vagina sub coitu have been reported as occurring in this 
period, and bleeding is always a prominent symptom. The vagina and mucous 
surface of the vulva have a deep-red, velvety appearance, by which the puerperal 
state can usually be diagnosed. 

The pelvic floor, containing muscle, fat, and fascia, is infiltrated with bloody 
serum, full of small suggillations, even some larger blood extravasations. The 
muscle-fibers are often torn and overstretched. Absorption of the blood and 
serum quickly takes place, but many minute and larger scars are left, which result 
in atrophy and a weakened pelvic floor. 

If examined after four to eight weeks the vagina and pelvic floor are relaxed, 

presenting signs of hyperinvolution. Gradually the parts regain their tone and 
after four to eight months they are firmer, the closure is better, the vulva gaping 
very little, unless there has been an ununited laceration. It should be noticed that, 
even after cesarean section, when the pelvic floor has not been dilated, there is 
considerable relaxation of the structures, occasionally the above-mentioned hyper- 
involution. 
The Puerperal Wounds.—A study of the healing process of the wounds made 
by labor forms an essential part of the duties of the accoucheur. The hymen 
tears in every labor, and its relics are found as a row of mucous membrane tags 
circling the vaginal orifice and called caruncule myrtiformes. Around the clitoris, 
the labia minora, the introitus vagine, in the vagina, in the cervix—especially in 
primiparee—occur larger or smaller lacerations, bruises, and scraped surfaces. 
These may heal by apposition and primary union, or by granulation and suppura- 
tion. Lacerations of the perineum occasionally heal by primary union, but usually 
granulate up from the bottom. Sometimes the skin unites, but the body of the 
perineum, the physiologically important part, does not unite well. Lacerations 
of the vagina usually heal readily, but with scar formation, which, if marked, will 
distort the base of the bladder, producing incontinence of the urine, or dislocate the 
uterus, producing sterility and other noxious conditions. Cervix tears occasionally 
unite by primary union. If infected they do not, but may give rise to cellulitis in 
the adjacent broad ligaments, with resulting life-long invalidism. 

In the absence of infection these wounds heal with very little inflammatory 
reaction. The surface is covered with a light-gray exudate. Underneath this 
pink, pointed granulations appear, the surface cleans off, epithelization rapidly 
occurs, and by the eighth day is usually nearly completed. Abnormal wound repair 
indicates infection somewhere in the parturient canal. Swelling of the labia, 
edema around the wounds, which have a reddened, angry aspect, greenish, yellow- 
ish, even dark sloughing of the surface of the wounds, pain, fever, and illness, indi- 
cate that the normal process is being interfered with by infection. 

The Lochia.—Another striking phenomenon of the puerperium is the appear- 
ance of the lochia, a discharge from the genitalia at first bloody, then sanguineous, 
then purulent, finally mucoserous, before ceasing entirely, in three to six weeks. 
On the first day the lochia are almost pure blood, normally not mixed with clots— 
lochia cruenta or rubra. Clots, unless large and numerous, are not insignificant. 
This flow is followed by one of blood-stained serum, which lasts a day or so, after 


Fie. 252.—Locuia, Turrp Day. 


1. Blood-cells numerous. 2. Healthy leukocytes, nuclei contracted and normal. 
3. Few bacteria. 


Fig. 253.—Locuia, Firra Day. 


1. Bacteria in abundance—one kind principally. 2. Leukocytes swollen, nuclei 
swollen. 3. Phagocytes. 4. Blood-cells not so numerous. 


Fic. 254.—Locura ALBA, Ercuta Day. 


1. Bacteria less numerous and pale staining, probably dead. 2. Leukocytes more 
numerous and more normal in appearance, 3. Blood less. 
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which the discharge is thicker, of a maroon color and creamy consistence, with a 
characteristic odor—lochia sanguinolenta. Gradually the bloody admixture grows 
less, the white blood-corpuscles increase, the lochia resemble cream,—lochia alba or 
purulenta,—until at the end (thirteenth to the seventeenth day) there is only a slight 
mucoserous discharge. 5 

The odor of the lochia varies from day to day, varies with the patient, some 
women naturally possessing a peculiar odor (even with the menses), and with the 
kind of bacteria present in the vagina. Normally, the odor is not very offensive, 
being faded or insipid, like old meat, or strong, like perspiration. If the lochia are 
fetid, or have a fruity, purulent odor, or sharp and biting, like sanious pus, the 
puerpera is more or less dangerously diseased. Decomposing clots or membranes, 
a forgotten piece of gauze, lend the lochia the foul odor of decomposition, even 
when the general condition of the puerpera is not disquieting. The other char- 
acteristics of the odor referred te indicate that the puerpera is suffering from one 
of the severer types of infection. 

The lochia cruenta contain blood, shreds of membrane and decidua, and 
occasionally fetal remnants, vernix caseosa, lanugo, meconium, etc. 

Lochia sanguinolenta contain blood in a state of solution, wound exudation, 
red and white blood-corpuscles, shreds of decidua in a state of fatty degeneration, 
mucus from the cervix and vagina, and microérganisms (Fig. 252). 

Lochia alba are full of decidual cells—large mononucleated, irregular, round 
or spindle-shaped cells in process of degeneration, leukocytes, “lochiocytes,” flat and 
cylindric epithelium, fat and débris from the uterus and the puerperal wounds, 
mucus, cholesterin crystals, and myriads of microérganisms (Fig. 254). In 
34 per cent. of cases (Hoehne) the Trichomonas vaginalis is found. 

The Bacteriology of the Lochia.—Even in norma! puerpere the lochia are in- 
fectious, as the frequent finger infections of nurses and the navel infections of 
children show. Kehrer vaccinated puerperz on the thigh with their own lochia 
and produced abscesses. Likewise, moculations of animals with normal lochia, in 
many cases, produced sepsis and death. Déderlein found that the uterus, in the 
first few days after labor, was sterile in 83 per cent. of 250 cases examined. In 
the others were found the streptococcus, the staphylococcus, the gonococcus, 
and various saprophytes, aérobic and anaérobic. The vaginal lochia also con- 
tain these bacteria, and in greater frequency and number after the first day 
of the puerperium. The uterus, from the fourth to the seventh day, shows a 
bacterial flora, including the Streptococcus pyogenes (Loeser). In the succeeding 
week the uterus gradually becomes aseptic. The most important bacteria found 
in the lochia are the streptococcus, the staphylococcus, and the Bacillus coli com- 
munis. (See chapter on Puerperal Infection.) 

In spite of very extensive study and experimentation, it is yet impossible ta 
distinguish the pathogenic from the non-pathogenic streptococcus. Therefore the 
streptococcus, found in the vagina of gravide and puerperee, must be regarded as 
capable of developing destructive qualities if the conditions for it are ripe. 

Since there is no doubt of the presence of these dangerous germs in the vagina, 
why is it that women do not all develop fever or infection during the puerperium? 

First, because the bacteria do not wander upward into the uterus, where the 
most extensive wounded surface lies, until the third or fourth day, and by this 
time the protecting granulation wall is formed in the endometrium. The stream 
of lochia from above tends to wash them out. The thick, squamous epithelium 
of the vagina also acts protectingly against an invasion by bacteria. elt a care- 
less examiner, or indeed any manipulation, breaks through this protecting wall of 
granulations, the infection of the underlying blood- and lymph-vessels is inevitable. 


Clinical experience has taught us the danger of such interference. er 
Second, because the bacteria are of weak virulence, or—and this is probably a 
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complement to such a statement—the puerpera possesses natural immunities 
against infection. When her general health is broken,—as by hemorrhage or 
eclampsia, shock from operation,—or if the local resistances are lowered from ee 
injury, the bacteria can develop their virulence and invade her organism. Ana. - 
ogously, the bacterium coli communis in the intestine and the bacillus diphtherize in 
the mouth, may live for years without producing disease. Perhaps part of this 
immunity lies in the presence of other bacteria in the vagina, and part in the acid 
reaction of the secretion (after the sixth day); but most of it, probably, is in the 
active immune bodies of the living tissues themselves (Stoltz, Walthard). Hofbauer 
proved that during pregnancy clasmatocytes and monocytes develop in the bases 
of the broad ligaments, forming a phagocytic tissue which acts as a defensive 
mechanism against invasion of bacteria and helps get rid of tear and tissue débris. 

The Quantity of the Lochia.—Hippocartes estimated the amount of the lochia to 
be about 1300 gm.; later authors place it at about 500 gm., three-fourths of 
which is discharged in the first four days. Women who do not nurse their babies 
have more, nursing women less; indeed, in the latter, involution is faster and more 
perfect. These conditions are attended with increase of the lochia: Primiparity; 
young women; women who usually have profuse menses; twins; large placenta, 
severe operative deliveries, with bruising and injuries of the genitalia; retention of 
parts of placenta and membrane; too full meat diet; alcoholism; hemophilia; 
general atony. A strong, robust woman has more rapid reparative processes. 

Source of the Lochia.—The lochia are very complex, containing the wound dis- 
charges, a serosanguineous exudate from all the puerperal wounds, from those of the 
endometrium, the lacerations of the cervix, indeed, of the whole parturient canal. 
A part of the flow comes from the uterine glands, the cervical glands, the vaginal 
and vulvar glandular organs. 

The amount and quality of the lochia vary from day to day. If the patient 
sits up early, the lochia sanguinolenta continue longer or are more profuse. Some- 
times the red lochia persist for several weeks, or they may reappear on the occasion 
of unusual exercise; or the lochia may cease as the result of disease (infection) or of 
obstruction to the flow. This almost always causes fever, which subsides when the 
drainage is reéstablished. The normal changes in the color and consistence of the 
lochia are interfered with by infection, and one of our best diagnostic means is the 
investigation of the puerperal discharges. The lochia contain a leukocyte proteo- 
lytic ferment (Jochman). 

Involution.—All the foregoing changes are part of the function of involution, 
the most prominent of which is the reduction in size of the uterus. The reduction 
in size of the uterus is subject to many variations. In women who do not nurse, 
the reduction in size is slower. Sepsis stops involution or slows it—an important 
sign. On the other hand, involution offers a barrier to infection—the shedding of 
the decidua resembles the cleansing of a granulating surface; the lochia carry off 
the germs. ‘The tightly contracted uterus does not absorb bacteria nor toxins. 

Involution varies in different women and in the same woman after different 
confinements. The rate of decrease is not even, the greatest being during the first 
six days. Sometimes the process goes beyond the normal, the uterus at the tenth 
week being very small—superinvoluted. This superinvolution is sometimes called 

lactation atrophy.” It occurs only in women who nurse, and, in such cases, the 
periods do not reappear during lactation. The atrophy reaches its maximum about 
the fourth month. If nursing is stopped, the uterus is regenerated in six to eight 
weeks. This phenomenon is probably a conservative act of nature against too 
ieee ee ates is continued too long, actual atrophy of the 
nervous prea eet see Wrésleness ant] eee eee ae Leelee See 
the condition is eae ChAT and the as wee uterus does not grow too small, 
pe ot ert e uterus will regain its size after lactation 
SHEEN, ) e this. Occasionally (60 per cent.), about the third 
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or fourth week, there is a slight return of bloody lochia. This is usually due to too 
much activity of the patient, and the blood comes from the placental site; perhans 
a superficial clot is being exfoliated. A piece of placenta, thick membranes, sub- 
involution, infection of the endometrium, fibroids, and retroflexion are the com- 
monest causes of profuse and abnormally long-continued lochia, or of a return of 
bloody discharge. An early return of the menses occurs in 43 per cent. of nursing 
women, but in only 26 per cent. are the periods regular. Intervals of weeks and 
months are noted, as are also great irregularitics in amount and duration. If 
the women do not nurse, the menses usually return in six weeks and continue more 
or less regularly. The first menstruation after delivery is likely to be profuse. 

The Abdominal Walls——In many women the abdominal walls very slowly 
and imperfectly regain their previous elasticity. In but a few the tonus is well 
preserved. A great deal depends on the amount of distention of the abdomen 
during gestation, overstraining during labor,and the development of gas in the 
boweis after labor. Wearing tight corsets during pregnancy predisposes to weak- 
ness of the abdominal muscles. Attention to the bowels postpartum, and to the 
strengthening of the muscles, will aid in preventing what the women call “high 
stomach.’ Sometimes the belly is so weakened that the recti separate and the 
uterus comes to lie between them, a state which the women call “rupture,” the 
scientific term being “‘diastasis recti.”’ 

Mathes calls attention to the influence of a congenital, inheritable, consti- 
tutional anomaly, manifested by a general laxity of the connective tissues and 
muscles. He calls this condition the status asthenico-ptoticus. The individual 
is hypoplastic in many ways, is predisposed to asthenic attacks on the occasion 
of a sudden mental or physical strain, or if a slow steady drain is made upon her 
reserve strength. She has ptosis of all her organs (Glénard’s disease) and other 
signs of lack of tissue tonus (varices, hemorrhoids, edema, “poor circulation,”’ 
vasomotor imbalance, dermographism, flat-foot, ete.). During pregnancy the 
abdominal walls readily give way to the distention. This is aggravated by the 
straining of labor and, to complete the picture of destruction, the hypoplastic and 
inelastic tissues of the pelvic floor are torn, overstretched, and dislocated, usually 
permanently, by the passage of the child, resulting in genital prolapse. ; 

Changes in the Breasts.—These consist in the establishment of the function of 
lactation, whereby the woman is put in position to continue the nourishment, of her 
offspring. 

Nature has made woman an exception to the rule of other mammals. In her 
the secretion of milk does not begin until the second or third day, rarely on the first 
day after birth. In animals the milk is present in the glands the first few hours— 
even during labor. This delay is possibly an outgrowth of civilization, in that 
the function of reproduction is not allowed such full play as formerly, and lactation 
especially bas been neglected for generations, resulting in hypoplasia of the glands. 

The changes about to be described occur in the breasts after abortions from the 
fourth month on, as well as after labors at term. On the second day—or, as is 
usual in primipare, on the third day—the breasts grow harder, the veins become 
prominent, the whole organ fuller and heavier; the patient has the feeling that the 
secretion of milk is beginning and describes a prickling or burning sensation. Soon 
the swelling reaches a considerable degree, and the individual milk-ducts can be 
felt as hard strings—the lobes of the breasts as hard lumps. The gland is much 
fuller with blood and feels hot to the touch. Rarely, it becomes reddened and 
sometimes there is a bluish turgescence of the surface. The als Comes mo the 
breasts much more stormily in primipare; they express it as shooting in,” and 

i é is sometimes very severe. ; 

Bs ieee the breasts feel like two hot weights on. her chest, and if the 
little extension of the gland which sometimes lies in the axilla is involved, the pa- 
tient keeps her arms outstretched in considerable discomfort, if not pain. 


15 


226 THE PHYSIOLOGY OF THE PUERPERIUM © 


These phenomena are attended with a slight flow of milk from the breasts, 
even if the baby does not nurse. At each nursing the milk comes with greater 
force, but after twenty-four hours the process is not so active, though there may 
still be too much milk for a week, the binder being always more or less wet with it. 
Lesser degrees of activity of the breasts are common, even agalactia, absence of 
lactation, being observed. Even though the breasts show tumor, dolor, calor, and 
rubor, the phenomenon has nothing to do with inflammation; the patient has no 
temperature, or, at most, one-half degree F. There is nothing that could be called 
“milk fever.” 

In multipare the secretion begins earlier, sometimes even in the twelve hours 
after labor, and the breasts do not take on such sudden action, but lactation begins 
more gradually, and seldom do the breasts swell so that the skin is stretched over 
them tightly, as in primipare. . 

The enlargement of the breasts is not due wholly to milk. Only a small part 
of the milk is formed before the nursing, most being made while the child is sucking. 
The distention of the breasts is due to swelling of the gland-cells and lymphatic 
engorgement—both preparatory to the formation of milk. As soon as the child 
begins to nurse the gland-cells break down into fat-globules, the cells produce the 
milk plasma from the lymph in the distended lymphatics, and active secretion is 
established in a manner somewhat analogous to the action of the parotid gland. 
Completely established, the milk secretion becomes regular. The breasts fill up 
and are emptied in sequence, which is dependent largely upon training. If the 
child is put to the breast to nurse at regular intervals, the organ quickly accom- 
modates itself to the hours, and one notices that, when the usual sequence is in- 
terrupted, the breast will begin to functionate at the proper time. 

The first milk that comes resembles the secretion that may be pressed out of the 
nipple in the latter part of pregnancy; it is clear or only slightly cloudy, sticky, con- 
tains yellow streaks, and is called “‘ colostrum.” 

The colostrum under the microscope is seen to be made up of fat-globules, a 
watery fluid, and the so-called colostrum corpuscles (Fig. 255). The fat-globules 
are often adherent by a thin substance which is visible after staining with certain 
reagents. The colostrum corpuscles are round, ovoid, or stellate cells which some- 
times show ameboid movement and have one to three nuclei, which color with 
ammonia carmin. They contain numerous fine fat-globules. Where they come 
from has been disputed—they are believed to be changed gland epithelium or leu- 
kocytes, mast cells which have gathered up fat-globules. Since they are phagocytic 
they probably are not epithelial. They remain four to six days, and reappear 
if there is stasis or inflammation. In addition, lymphocytes are found, more 
or less full of fat drops; indeed, they may be balled together so that they can 
hardly be recognized as white blood-cells. Colostrum contains very little if 
any casein, but nearly 15 per cent. lactalbumin and lactoglobulin, with much fat. 
It, therefore, has a slightly cathartic action on the new-born babe. One sometimes 
finds colostrum in the breasts during menstruation, sexual excitement, always 
during pregnancy, early lactation, and during the weaning process. The colostrum 
at this time helps the resorption of the milk. It has a proteolytic ferment (Joch- 
man). 

Human milk is an opaque, slightly yellowish or bluish-white liquid, with a 
characteristic odor and sweetish taste. Specific gravity varies from 1026 to 1036; 
it is neutral or alkaline; its freezing-point is A= —0.49 to —0.63. Microscopic- 
ally, one sees innumerable fine fat-droplets, alike in size if the milk is of good 
quality, and occasionally a glandular epithelial cell or a leukocyte. 

It is still unsettled whether there is a membrane of casein around the fat-glob- 
ules or not. The globules float in a thin, almost transparent, serum which con- 
tains albumin. Sometimes bacteria are present. 

The composition of human milk varies from day to day and from hour to hour. 
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It contains 875 per cent. water, 123 per cent. solids, of which 6.21 per cent. is 
milk-sugar, 3.78 per cent. fat, 2.29 per cent. proteins (lactoglobulin, 1.26 per cent., 
and casein, 1.03 per cent.), and 0.71 per cent. salts (Konig). Of these constituents, 
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cent., and he emphasizes the iron content, 1.7 mg. per liter. The fat of the milk 
comes from the epithelium lining the acini and alveoli. When the proper stimulus 
reaches these cells, which are low, cuboid, with one nucleus, they enlarge, the nucleus 
divides in a vertical direction, the cell becomes columnar, the protoplasm shows fat- 
globules, especially near the lumen of the acinus, and finally the cell membrane 
breaks, setting free the formed fat. After this process is repeated several times the 
cell itself is cast off, its place being taken by others made by lateral proliferation 
(Figs. 257 and 258). It is possible, but not proved, that the epithelia can select fat 
out of the circulating blood, or make it from the carbohydrates ever present in the 
gland. The casein, since it does not exist in the blood, must be made in the gland 
itself, as also must be milk-sugar or lactose. Bottazzi found a phosphoglycoproteid 
in the breast, and believes that through the splitting of this, casein and lactose 
result. If there is stasis of milk in the breasts, lactose appears in the urine. 

The fluid parts of the blood do not reach the milk by filtration or exudation, but 
are separated from the blood by special secretive action of the glandular epithelium. 
One must accord the epithelium the most important function of making the milk. 

Enzymes, or living ferments, are found in the milk and give it vital sustaining 
qualities, which are not to be discovered or imitated by the finest chemistry. 
Breast milk is a living secretion, and contains all the food requirements for the in- 
fint, ready for immediate absorption, vitamins and also the antibodies to infection. 
It is a clinically demonstrated fact that breast-fed children resist infection of all 
kinds infinitely better than those fed artificially. The author has seen such children, 
brought to the hospital in collapse, revive after a few breast-feedings as if a strong 
cordial had been administered. Wassermann has proved that the blood-serum of 
breast-fed children has stronger bactericidal power than that of those fed from the 
bottle. The quantity and quality of the milk vary: 

First, with the individual—nervous women are not as good wet-nurses as the 
phlegmatic. 

Second, with the race—Japanese, Jews, Swedes, Turks, gypsies, and negresses 
usually have abundant milk. 

Third, with development of the body—a small, thin woman usually gives 
more milk than a large, muscular, or fat woman; the same rule holding good with 
cows. Nor does the size of the gland have much effect.’ The gland-lobes may be 
less in amount than the fat of the organ, though usually a well-developed breast 
and nipple presage a good milk supply. 

Fourth, nutrition of the patient, to a certain degree—a woman in good 
health is more likely to give sufficient milk than a sickly mother, but, occasionally, 
one sees a tuberculous mother with a fat, healthy baby. 

Fifth, age of the patient. This has very little influence, though, before the 
age of eighteen and after forty, the milk is likely to suffer both in quality and 
in quantity. 

Sixth, toward the end of lactation the milk gets poor in quality and less in 
quantity, though there are exceptions. 

Seventh, the milk of the two breasts varies in quantity and quality, and from 
day to day, and at different times of the day, and during a single nursing. The 
proteids, fat, and sugar increase in amount with the emptying of the breasts. 

Kighth, hunger decreases the amount of the milk; fat, casein, and sugar 
decrease, while the amount of albumin increases. These facts were found by 
Decaisne during the siege of Paris. 

Ninth, emotions may alter quantity and quality—it is said that extreme 
emotional shock may so alter the milk that it will give the child colic, diarrhea, or 
even convulsions; that nervous shock may produce agalactia is well known. 

Tenth, menstruation sometimes has a distinct effect on the nursing child—it 
may have colic, or ery a great deal, and may pass green stools, vomit, or have diar- 
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rhea; though, chemically, one can find no alteration in the milk. The changes last 
only a short time. 


Eleventh, pregnancy—the milk gradually dries up, after becoming more 
watery. Very often the nursing mother observes a change in the nutrition of the 
infant and ascribes the same to the advent of a new pregnancy. 

Twelfth, drugs often reappear in the milk. This has been known since 
Hippocrates, in connection with cathartics. One may, in order to purge the infant, 
give the mother the cathartic. Alcohol is said also to pass over, and cases are cited 
where the baby got drunk. Opium has caused narcosis of forty-three hours in the 
baby. Iron, arsenic, iodin, lead, and mercury are well known to pass over. Sal- 
varsan may thus be used for the treatment of mother and babe. - 

Brieger has shown that immunizing doses of tetanus antitoxin pass over to the 
infant. The writer allowed a woman with diphtheria, who had large doses of anti- 
toxin, to nurse her infant. The child did not take diphtheria, though Hofbauer 
claims that the diphtheria antitoxin is not transmitted to the child. Vaccinia is not 
believed to pass over. The only drug which has any effect on the amount of the 
milk secreted is iodid of potash. It limits the output. 

Thirteenth, disease has an important effect on the milk. Diarrheas cause a 
diminution; in cholera, sometimes complete absence. In sepsis the milk some- 
times dries up, which is a bad omen. Bacteria can pass into the milk in disease 
(Kehrer). Tuberculosis, anthrax, may pass over without any demonstrable change 
in the gland. In mastitis the milk may contain cocci and pus. 

Fourteenth, irritation of the nipples causes an increase of the secretion. This 
is demonstrated clinically in many ways—e. g., by placing the baby to the breast 
early, the milk comes earlier, and by using the breast-pump too much to “relieve” 
the breasts, more milk is produced. It is possible to start lactation in a non- 
puerperal woman, even in young girls, by properly stimulating the breasts. Mas- 
sage of the breasts and cold baths increase the milk supply. 

Fifteenth, certain foods are said to increase the secretion, as tomatoes, oysters, 
and gruels. My experience with them is negative. Liquids, especially cows’ milk, 
increase the amount of milk, and a rich supply of proteids in the diet seems to aug- 
ment the fat content. Overfeeding, however, in the author’s experience, only oc- 
casionally improves the nursing, and then, temporarily. Later, the mother puts on 
fat and the breasts dry up. If there is no gland tissue in the breast, no amount of 
stimulation will cause it to secrete. : 

Certain foods are said to alter the milk to the disturbance of the child—e. g., 
strawberries, tomatoes, beans, and acid fruits. It does seem that idiosyncracies, 
possessed by the mother, also become evident in her offspring. 

Sixteenth, multiparee usually have more milk than primipare, and women, 
after normal labor, are less likely to have disturbed lactation than those who have 
had difficult, operative deliveries, especially if attended with great loss of blood. 

Seventeenth, the amount of milk varies with the demand. Ordinarily the 
breasts give 600 to 800 gm. per day, depending on the needs of the nursling, but 
Budin has recorded cases where a wet-nurse produced 2500 to 2800 gm. of milk 
per day, for a long period, without injury. 4 

If the nursing is interrupted from any cause, 1t may be resumed, providing the 
interval is not too long. The author has seen the secretion of milk return after an 
absence of five weeks, and cases are recorded of its return after months. 

Lactation has a not unimportant bearing on the general condition of the woman. 
A certain amount of blood and fat must be eliminated after pregnancy. Part of 
these go in the lochia, part in the excreta, and part in the milk. If the last is not 
excreted, the other organs must remove the eXCeSS and, according to Kehrer, con- 
gestion of the genitalia is likely to occur. It is a fact that, when the ee os 
not nurse, the lochia are increased, and the involution of the uterus is delayed, but 
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this is generally explained by the absence of the reflex irritation which nursing 
causes on the uterus. The act of nursing causes uterine contractions in the early 
puerperium, which are a prominent symptom, as “‘after-pains,”’ and these favor the 
rapid involution of the uterus. Positive observations are not on record, but, in 
general, it may be said that a woman recovers better from her labor if she nurses 
her offspring. Milk is also an excretion, containing amino-acids, urea, creatinin, 
creatin, and uric acid sometimes in the same proportion as exists in the blood. 
Taylor, of Aberdeen, has shown in goats that excess of protein in the food increases 
the non-protein nitrogen in the milk. 
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CHAPTER XV 
GENERAL CHANGES IN THE PUERPERIUM 


Ir is surprising how little the general condition of the woman is affected by such 
a severe storm as 1s even a normal labor and, in the puerperium, by the absorption 
of the products of involution of the large uterus. In the absence of infection, most 
women feel quite well during the puerperal period. The soreness of the genitalia, 
due to the vulvar wounds, disappears in a few days, the soreness of the muscles 
likewise, and, even after a few hours, the patient feels rested from the severe exer- 
cise of delivery. Women unused to exertion recover less quickly from the strain. 
After a difficult operative delivery, however, and after a severe hemorrhage, we 
find the symptoms that would naturally go with such conditions, and the occurrence 
of surgical shock must also be mentioned. A multipara is likely to be annoyed by 
after-pains. These are painful uterine contractions which recur more or less regu- 
larly for one, two, three, or even six days. The contractions occur especially when 
the child nurses, a reflex or, perhaps, a mamma hormone going to the uterus from 
the breasts; also when the uterus is inassaged, but most markedly when pieces of 
membrane, of placenta, or blood-clots have been left in the uterus. Women who 
have had endometritis, metritis, frequent abortion, rapidly successive labors, over- 
distention of the uterus by twins, polyhydramnion, or very quick labors, are likely 
to suffer more with after-pains. Primipare, because the uterus remains in a state 
of good tonus, are less likely to suffer with them. If these painful contractions 
reappear after they have once ceased, it is indicative of something wrong in the 
uterus—either infection or retained secundines, a fibroid, etc. 

The Nervous System.—Puerpere are more sensitive to irritations, a fact which 
was known to the Romans, and they placed a sign before her door, so that she was 
not disturbed—even by the tax collector. The reflex excitability is increased. 
Recent investigations of the knee-jerk show that in pregnancy this reflex is more 
active than usual, that it is most active in Jabor at the height of a pain, while 
during the puerperium the excitability gradually passes away. Puerperze hear 
more acutely and are more sensitive to light and odors, Though many writers, and 
most nurses, believe that a nervous shock can cause fever, the author has never 
observed an unequivocal case where such a severe emotional storm has raised the 
patient’s temperature. (See chapter on Puerperal Infection.) 

The Temperature.— Variations in the temperature of puerperal women form a 
most important index of her health, and, together with the pulse, give us reliable 
information. Although attended by severe muscular exertion, labor does not, as a 
rule, raise the temperature more than one-half degree. If the labor terminates in 
the afternoon, the usual rise, at this time, may be exaggerated ; but in normal cases, 
a parturient’s temperature, should not go above 99 F - Even this makes one 
suspicious of infection. The so-called “physiologic chill is, In the author’s 
opinion, the result of the flooding of the system with toxins or bacteria from the 
puerperal wounds, or possibly alien proteids, as was told on p. 138. The temper- 
ature may rise one-half degree after labor, but falls to the normal within twelve 
hours, and then shows the physiologic diurnal variations, but these do not exceed 
1° F. Many authorities assert that a puerperal woman may normally have fever. 
Fehling considers every rise above (ith hed De pathologic ; Winckel places the limit 
at 100.7° F.; Boxall, of London, at 100° F.; Williams, at 100.4° F. It is, to a great 
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extent, arbitrary. My own experience is that, if the temperature rises above 
99° F., almost always there is some cause for it—usually a mild infection. This, 
then—99° F.—is given as the limit for a puerperium which may be called nor- 
mal, but it is not meant that a woman showing a slightly higher fever must be 
very ill or in danger. In such cases one is warned to more careful asepsis In the 
daily technic of delivery and a painstaking study into the cause of the elevation 
in each individual case. 

Primiparee show higher temperatures and greater fluctuations than multi- 
parse, because in them there are more wounds and greater possibilities for the ab- 
sorption of toxins. After hard operative deliveries, after many internal examina- 
tions, the temperature is often higher and more labile. 

There is no such thing as “milk fever’! Formerly, in the non-antiseptic era, 
almost every puerpera had fever on the third day. Since at this time the breasts 
become large and hard, the fever was ascribed to the violent coming of the milk, 
and the real cause, the infection of the genitalia, was overlooked. With the advent 
of antisepsis there has been a great decrease in this so-called “‘milk fever,” and large 
numbers of the best authorities deny its existence. Jaggard said he had never 
seen a case where there was fever and no other cause to be found than simply the 
coming of the milk. I have seen primipare with the breasts standing out hard and 
firm, the axillary lobe of the gland so swollen that the patient had to keep the arms 
from the sides, and yet the temperature was 98.6° F. Infection of the breasts is 
another thing. ‘‘Milk fever” is a misnomer that should be abolished from ob- 
stetrics. It too often forms the cover for severe puerperal infections, and many 
women have lost their lives because of neglect of the real disease. 

The reason usually given that the puerperal woman should have some fever is 
this: The products of the regressive metamorphosis of the uterus and all the geni- 
talia being absorbed, must be oxidized. This increased oxidation causes the in- 
crease in the body heat. But nature, by increasing the perspiration and other 
excretions, keeps the temperature nearly normal. The slight rise of temperature 
right after delivery is probably a mild infection. The older writers called it fibrin 
ferment fever. 

On the third or fourth day the puerperal wounds are ‘‘cleaning themselves,” 
the necrotic portions are being cast off, and the bacteria at this time often ascend 
into the uterine cavity, but nature protects the woman from invasion. 

The temperature of the puerperal woman is subject to fluctuations on slighter 
causes as compared with the non-puerperal woman. 

Constipation is said to give rise to temperature, which goes down when the 
bowels are emptied. This fever is probably due to obstruction to the flow of lochia, 
which is overcome when the rectum is emptied, but may be due to absorption from 
the intestine. It is safest, as soon as your puerpere have fever, to think of infection 
first. A full bladder may act similarly, but it is wise to bear in mind the frequency 
of ureteropyelitis in puerperio. While fever may arise from the bowels, as from 
enteritis, I have never been fully convinced that constipation itself will cause it. 

The Pulse.—In the second stage of labor the pulse is strong, rapid, perhaps 
irregular; but during the third stage it calms down and is normal throughout this 
time, unless there is a severe hemorrhage, when it becomes small and fast. Im- 
mediately after labor the pulse is soft; soon it has a high tension, especially in mul- 
tiparee, but the blood-pressure then sinks slowly to below normal or about normal. 

A very high tension slow pulse must be regarded as a warning of eclampsia. 
In general, the pulse during the puerperium runs from 68 to 80, which is about 
normal, though higher rates are sometimes found, even in healthy women. 


A peculiar phenomenon is sometimes observed in healthy puerpere. The pulse-rate may 
be as low as 40 a minute, and some observers have found 30, but this is very rare. It occurs 
after labors at term more than after early abortions; in multiparz more often than in primiparze ; 
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in lean oftener than fat women. The author has found a pulse of below 60 in only 10 per cent. 
of his cases. Other authors give 16.2 per cent. (Hemeys) and 63 per cent. (Olshausen). The 
cause is not known. Lynch gives the literature. There are many theories, of which the most 
plausible are: Fehling’s—the sudden diminution of the intra-abdominal tension irritates the 
vagus reflexly; Schréder’s—the heart, which hypertrophies during pregnancy, now need not work 
so hard; Olshausen’s—the fat, which is absorbed from the uterus, slows the heart; that it is an 
evidence of vagotonia, as may be proved by pressure on the eyeball, which will make the pulse 
still slower. Further, the horizontal position, the quiet of the patient, the less amount of food, 
the great excretion of liquid in milk, lochia, sweat, ete., may combine to produce the bradycardia. 
It is of great prognostic significance. A slow pulse indicates that everything is going along nicely. 


A very rapid pulse in the puerperium, in the absence of fever, points to hem- 
orrhage, recovery from severe hemorrhage, or some heart disease. Not seldom a 
rapid pulse draws attention to the condition of the heart, but one must be careful 
in the diagnosis of heart disease during pregnancy and the puerperium, because 
murmurs are common (70 per cent.), and a displaced heart simulates hypertrophy. 
The pulse is more labile during the puerperium than the temperature. It warns 
much quicker of the advent of sepsis or other puerperal complication, but is less 
reliable. It fluctuates with the after-pains and with any little excitement—as 
visitors and nursing the baby. The usual relation between temperature and pulse 
obtains here as elsewhere. 

The Blood.—There is a decrease in the amount of blood (Sengel), which had 
increased during pregnancy, an evidence of the loss during labor and especially if 
delivery was accompanied by much hemorrhage. The hemoglobin is dispropor- 
tionately reduced. During labor, the leukocyte count varies from 9000 to 34,000, 
with an average of 18,000,.the increase being in the polynuclear neutrophiles: 
The eosinophiles are often absent. The reds vary from 4,000,000 to 5,500,000. 
After labor the leukocytosis rapidly disappears, even within twenty-four hours, but 
usually it requires several days for the count to come down to the normal limits— 
7500 to 15,000, which is somewhat higher than in the non-puerperal state. The 
normal proportion of the various whites is: 
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These proportions vary from day to day. About the fifth day one occasionally 
observes a slight eosinophilia, which is more marked after the birth of twins, of 
macerated fetuses, and in gonorrheal cases. Infection alters the blood-picture. 
(See p. 928.) . 

The respiration is not much altered in frequency, but responds more readily 
to disturbances. The chest being free, expands more easily than during preg- 
nancy, the type of breathing being costal and diaphragmatic. The vital capacity 
is increased after the third day. On percussion one finds a deeper resonance. The 
heart dulness sinks a little. 

The Skin.— All the functions of the skin are more active, the sweat-glands 
particularly. After labor, when the patient is well covered up, she breaks out with 
a full, warm sweat, but this is rarely so profuse as to require a change of bed-linen. 
It is favored by the warm covers and the administration of warm drinks. That 
there is a sweating peculiar to puerpera is not true, but the perspiration has a 
peculiar odor, which varies in health and disease. During the lying-in there is a 
tendency to perspiration, especially in sleep, but it 1s less in the latter days, 
probably because of the establishment of the milk secretion and the free lochia. 

The laity have great fear that the patient takes cold at this time. This is the 
outgrowth of the old belief that puerperal fever comes from catching cold, a view 
still held among the midwives, and in their practice it is not unusual to find the 
windows closed and the patient covered with heavy blankets, even in summer. 
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Ablfeld says that there is some connection between the appearance of the sweat 
and the contraction and retraction of the uterus after labor. 

The Kidneys and Urinary Tract.—Relieved suddenly from the increased intra- 
abdominal pressure by the delivery of the child, the kidneys become active. In 
the third stage it is not rare to find the bladder full and even overfilled, making an 
obstacle to the delivery of the placenta. 

In the first twelve hours there is usually retention of urine, which sometimes 
may be enormous and cause ischuria paradoxa. This is due to the lack of elasticity 
of the bladder, inability to urinate in the horizontal position, the swelling of the 
vulva and urethra, kinking of the urethra (Olshausen), reflex spasm of the sphincter . 
from stitches in the perineum, and injury to the bladder trigonum and urethral 
orifice, with edema. Still, quite a few puerpere pass urine spontaneously. In 
many cases it is necessary to use the catheter. As a rule, patients pass urine three 
times daily, much less often than in the later months of pregnancy. 

Cystoscopic examination of the bladder after labor shows the effect of the bruis- 
ing sustained during the expulsion of the child. The trigonum and urethral orifice 
are edematous and strewn with minute blood extravasations. The epithelium 
desquamates and lies on the mucous membrane as a grayish film. After prolonged 
deliveries and hard operations, the bladder-wall is much crushed, and in the cysto- 
scope we see the above effects much more marked (Fig. 259). The ureteral orifices 
are not easily found, but the ureters are very easily palpable, being usually somewhat 
enlarged. The laceration of the urogenital septum, and of the connéctive tissue 
around the base of the bladder, allows the anterior wall of the vagina to prolapse, 
carrying the urethra and neck of the bladder with it. 

The urine collected just after delivery frequently (40 per cent.) contains a little 
albumin, white blood-corpuscles, a few reds, and scattered hyaline casts. In twelve 
hours the latter disappear. The amount of urine for the first eight days is 300 to 
400 c.c. more than that of the non-pregnant woman, but is not much more than 
that of the pregnant woman in the latter months (Kehrer). 

The specific gravity varies from 1010 to 1025, according to the amount of 
urine. The urea varies from 2.6 per cent. to 1.6 per cent., being highest on the third 
day, the excess being ascribable to the increased metabolism of lactation—the change 
of the albuminoids into fat. It is, therefore, less in women who do not nurse. The 
proportion of salts, phosphates, and sulphates does not vary much from the normal 
—perhaps the salt output is increased. 

Milk-sugar occurs in 80 per cent. of puerperal urines (von Noorden). It is de- 
rived from the breasts. Blot first called attention to this physiologic lactosuria. It 
is greatest during the establishment of lactation, absent during its proper functionat- 
ing, and appears again during the weaning process. The average is 0.2 per cent., 
but this may be increased to 1 per cent. by feeding with albuminoids and carbohy- 
drates. 

Peptone has been found in the urine by Fischel from the second to the tenth 
day, and is ascribed to the absorption of products of albuminoid degeneration 
going on in the uterus. Albuminuria occurs in 40 per cent. of the cases of labor, but 
this disappears before the third day. If it does not, or if albumin reappears, its 
cause must be sought out. Nephritis, pyelitis, ureteritis, cystitis, post- anesthetic 
effects, eclampsia, and sepsis must be considered. To avoid confusion from the 
admixture of lochia, only catheterized specimens may be used. 

Lactic acid, acetone, pepsin, and toxins have been found in the urine of puer- 
pere. Creatin, discovered by Shaffer in the urine postpartum, is believed by 
Mellanby to be due to some unusual metabolism of nutrient material during the 
development of the fetus and the establishment of lactation. 

The Intestinal Tract—The puerpere are very thirsty and drink much, but 
the appetite usually is poor for the first three days. Loss of fluids during labor, and 
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in the lochia, urine, and sweat, explains the thirst. After labor, the belly is flat, 
even slightly concave, but soon a moderate tympany appears. In thin women the 
uterine tumor, the large and small intestines, with their peristalsis, the liver, spleen, 
and kidneys are very easily palpable, and one may use the opportunity for investiga- 
tion of these organs. 

A moderate tympany is normal in the puerperium; it is due to slight intestinal 
paresis, and accompanies the usual constipation. Rarely do the bowels move spon- 
taneously in the first few days of the puerperium. The causes of the obstipation 
are: The bowels usually have been emptied by cathartics before labor ; the woman 
eats little, and the excretion of fluids is so rapid that the intestinal contents dry 
up; the abdominal and perineal muscles, because of overstretching, cannot do their 
work; a patient usually has difficulty in defecating while lying on the back; and 
the pain in the parts may inhibit the action. 

Older writers believed that-constipation could cause puerperal infection. That 
constipation alone may cause fever I have some doubts, but in these cases the fever 
would come from the intestinal canal, not from the genitalia. A brisk purge may be 
followed by a fall of temperature in a case of real puerperal infection, and one may 
be misguided into ascribing the fever to the intestines, when, in reality, the purge 
simply stirred up the pelvic circulation, emptied the lower bowel, provided good 
drainage for the lochia, and perhaps increased the local and general leukocytosis so 
that the infection was taken care of. The author does not believe that constipa- 
tion or errors of diet (another popular fancy and fallacy) can cause puerperal 
infection. 

The weight of the patient undergoes marked changes in the first months 
after labor. According to Gassner, the average weight of 238 women, on the 
day after labor, was 124 pounds. In the first two weeks they lost about 9 
pounds, or 8 per cent. of their weight—Baumm, 6.58 per cent. The loss is greater 
in multipare, greater in large women, and after full term than premature labor, 
also greater after twins. This loss of weight is due to the moderate amount of 
food taken and the great amount of excreta—the sweat, the urine, but especially 
the lochia and the milk. The women look thin, pale, and washed out after getting 
up, and need a tonic diet. The weight is regained in four to six weeks, many women 
putting on excessive fat. Nowadays, since we do not starve the women SO much in 
the puerperium, these losses are not so marked, but the custom of feeding puer- 
pere very lightly still exists in many places. 
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SECTION IV 


THE HYGIENE AND CONDUCT OF PREGNANCY AND LABOR 


CHAPTER XVI 
THE CHILD 


Frew women, in rearing a daughter, consider the possibility of her future preg- 
nancy and labor, and make the attempt to prepare her for their successful accom- 
plishment. Many women believe that while the child is in utero it can be influenced 
by the mental occupation of the mother; thus, for example, if she desires a musical 
child, she should study music assiduously during pregnancy. Then, too, most 
intelligent mothers try to live a hygienic life during gestation and do those things 
which seem to promise normal healthy offspring. Some few intelligent parents 
try to arrange the most auspicious circumstances at the time of procreation of their 
children, but, beyond such desultory efforts, very little attention is paid to the 
science of Eugenics. Indeed, to be well born one must go back many generations, 
but it is certainly demanded that a beginning should be made at once, to provide for 
posterity. Only in the human animal are the laws of successful procreation defied. 
The influences of heredity, of disease, of character, of environment, are all set at 
naught, and the propagation of the species left to chance, to lust, or to convenience. 

Incortestable evidence exists to prove that the children of alcoholics are often 
weak, puny, imbecile, or epileptic. Insanity, the tendency to drug addictions, 
venereal disease, hemophilia, nephritis, and other affections, or a predisposition to 
the same, are undoubtedly transmitted, and their effects may be discovered even in 
the third generation. As far as the obstetrician is concerned, these facts carry 
weight as matter to be included in his history-taking in individual cases, for they 
will shed light on many complications occurring in the course of pregnancy and 
parturition, and indicate what measures to pursue in preventing and treating such 
complications (Ballantyne). Prenatal study and treatment of the child will do 
much to reduce infantile morbidity and mortality. After a girl is born much may 
be done to correct an evil ancestry and to prevent diseases which would affect her 
procreative ability. A well-developed child requires at least thirty-six weeks of 
uterogestation. Prematurely born girls not seldom show skeletal and genital infant- 
ilism, the latter causing dysmenorrhea and sterility and neuroses; the former, con- 
tracted pelvis with dystocia (abnormal labor). Another cause of infantilism, not 
generally recognized, is intestinal disturbances, especially infection, during the first 
two years of life. Atropby of the intestinal glands leads to permanent hypoplastic 
changes in the whole system. Since bottle-fed children are most likely to suffer from 
such infections, the obstetrician will, all the more, seek to enforce breast-feeding 
with the future of the baby in view. 

The new-born child is very easily infected, and vulvitis and vaginitis not seldom 
occur. That such may lead to subsequent pelvic disease is beyond question. 
Mastitis in the new-born girl may result in complete destruction of the mammary 
gland, with resulting agalactia in the puerperium. Rachitis in very early life is 
not uncommon, and it may distort the pelvic bones. While the resulting deformity 
only in severe cases produces an absolute disproportion between the child and the 
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pelvis, milder degrees of pelvic distortion cause abnormalities in the mechanism of 
labor which not seldom cost the life of the mother or the babe, and often leave 
serious injury to both. 

The acute infectious diseases—scarlatina, diphtheria, anterior poliomyelitis, 
etce.—not seldom leave permanent traces on the child, as nephritis, hepatitis, disease 
of the endocrine glands, and, in the last instance, paralysis, with shortening of the 
leg and consequent distortion of the pelvis. Psychic trauma in childhood may 
lay the foundation for later psychoses. 

These few examples are given to indicate the scope of prophylaxis in early life, 
from an obstetric point of view, and much can be done by a wise hygiene to preserve 
the growing girl from the evils of disease, environment, and heredity. 


PUBERTY 


At this time, when mighty changes are going on in the internal and external 
genitalia, the foundation of permanent disease may be laid. It is beyond question 
that the crowding of the child’s mind with studies and accomplishments, the pre- 
mature social duties, together with inappropriate reading and company, and a lack 
of outdoor exercise and sports, tend to develop the mind at the expense of the body, 
particularly the sexual organs, which require so much of the girl’s vitality at this 
period. Dysmenorrhea, hypoplasia of the uterus, later, chlorosis, are some of 
the results of these evils. Early womanhood also requires proper hygienic conduct 
if one wishes to develop a healthy nervous system and a normal reproductive func- 
tion. Of transcendent importance is the proper instruction of the growing girl in 
the principles of sex and reproduction. Only in this way will it be possible to save 
the girl from ignorantly performing secret practices, e. g., masturbation, to restrict 
the spread of venereal disease, the number of illegitimate births and criminal abor- 
tions. It is impossible to go deeper into this important subject here, but that the 
obstetrician is concerned in this matter goes without saying, and by wise counsel, 
at this particular time, he may save the girl from permanent invalidism, even from 
death in childbirth (Surbled). 


MENSTRUATION 


Merstruation should not be regarded as an illness and the girl’s mind should 
not dweli upon it. Her usual mode of life is to be continued, but excesses avoided. 
Immoderate dancing, exposure to cold with thin clothes, sexual excitement, hot 
baths taken to bring on the period, all cause catarrhal conditions of the uterus, 
which predispose to abortion, adherent placenta, and postpartum hemorrhage. 


THE HUSBAND 


The part played by the husband in obstetric complications has never been 
properly noticed. If he is unusually large and heavy boned, he may procreate chil- 
dren too large for his wife to bear. Venereal disease communicated to the wife is so 
common that obstetricians reckon with it all the time. Under this heading may be 
mentioned the local inflammations of the female urinary tract, cystitis, ureteritis, 
pyelitis, surgical kidney; vulvitis, endometritis, with adherent placenta, postpartum 
hemorrhage, subinvolution, etc.; pyosalpinx with gonorrheal and streptococcic 
(often fatal) peritonitis; syphilitic macerated fetus, with maternal hemophilic ten- 
dencies; gonorrheal ophthalmia of the new-born, and other fetal disease. These need 
only to be indicated to show that the husband is directly concerned in our discussion. 

; Too frequent intercourse during pregnancy often causes abortion, premature 
labor, and even abruptio placente. One important fact, and it will be again re- 
ferred to, is that coitus in the latter weeks of pregnancy may cause infection of the 
uterus, which shows itself during and after delivery as a sometimes fatal puerperal 


fever. 


CHAPTER XVII 
HYGIENE OF PREGNANCY—PRENATAL CARE 


Women call the doctor and engage him for their confinement earlier now than 
formerly, earlier among the better classes than the poorer, earlier in the city than 
the country, earlier in the United States than in most other lands. Numerous ad- 
vantages arise from this, in that it may enable the doctor to learn the traits or con- 
stitution of his patient, watch for any symptoms of disease, and prepare her properly 
for the labor. It, therefore, should be encouraged in practice. alt 

Many and varied questions will be asked of the accoucheur, and it will be found 
convenient to supply each patient with a folder containing instructions for her to 
follow and other common information. The gravida should not change her usuai 
mode of life unless the physician knows that some of her habits are bad and he 
must teach her the proper hygiene of living. 

Dress.—The dress should be simple and warm. All the clothes should hang 
from the shoulders by suspenders or corset-waist, and heavy skirts not worn; better, 
warm drawers, closed, to prevent infection from street dust. 

Low-heeled shoes with broad toes are best. The pregnant woman throws her 
head and shoulders back, in order to keep her balance. This makes an angle in the 
small of the back (see Fig. 133, p.113) and gives the patient a peculiar gait, which 
did not escape the eye of Shakespeare, who called it the ‘pride of pregnancy.” 
Elevation of the heels throws the body still more forward; the woman must throw 
head and shoulders further back, which causes pain in the loins and stretching of the 
abdomen. Flat feet exaggerate these pains and aches and should be corrected. 

There should be no circular constriction at any part of the body, which means 
that corsets, tight waistbands, round garters, may not be worn. The Latin term 
for the condition of pregnancy was “‘incincta,” without a girdle, and had refer- 
ence to the custom of laying off the girdle as soon as pregnancy was determined. 
In multiparee with a tendency to pendulous abdomen, and in most primipare 
toward the end of pregnancy, a light-weight, woven abdominal supporter will be 
found very comfortable. Most women prefer one of the maternity waists on the 
market. The corset is particularly injurious during pregnancy, because it forces 
the uterus and child down into the pelvis and against the lower abdominal wall, 
causing congestion of the pelvic veins and weakness of the abdominal muscles. 
Too tight corsets also, by restraining the expansion of the uterus, cause deformities 
of the child, for example, club-foot, wry-neck. Women who wish to conceal preg- 
nancy by tight lacing may do themselves or the fetus even fatal damage. 

The author advises all gravide to go without their corsets as much as possible, 
to sleep on alternate sides, and daily, after the seventh month, to gently knead 
the abdomen for a few minutes—all intended to move the child out of a cramped 
position, which, if too long held, may result in club-foot, wry neck, ete. 

Diet.—Simple, not strict, rules govern the diet. The amount of meat and 
broths should be small—not more than four ounces of meat or its equivalent in fish 
or eggs per day. Starches fried in fat and rich pastry should be avoided. Cereals 
vegetables, and fruits should be eaten, especially fruit, to loosen the bowels. Water 
is taken freely, at least five full glasses daily—sterilized or filtered. Milk and 
especially, buttermilk are commended. Alcohol is to be forbidden, first, because 
of the danger, exaggerated during pregnancy, of contracting the liquor habit; sec- 
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ond, because of its demonstrable bad effect on the off spring, a fact which was known 
in Biblical times. Samson’s mother abstained from wine during her pregnancy. 
A child begotten by a drunken father may be dull, stupid, or diseased, an obser- 
vation made by Diogenes and confirmed by recent experiments on guinea-pigs. 

Coffee in moderate amounts is not forbidden. Some popular books advise a 
special diet to reduce the bone salts of the fetus—a pernicious recommendation, 
because the mother’s health will suffer before the infant is affected, and in all 
probability fetal rickets would result if an effect were possible. 

It is absolutely essential for the growth of the fetus and for the woman in 
making the required adjustments of her metabolism that the food provide an 
abundance of all the vitamins, and plenty of calcium, phosphates, and iron. Milk, 
butter, fresh leafy vegetables, therefore, should not be missing from the dietary. 

In general, a woman’s ordinary habits need be little disturbed. She should not 
overeat, thinking she must feed two. Special rules govern the diet in women with 
renal disease or diabetes. 

The Bowels.—Constipation is the rule during pregnancy, and, if neglected, may 
lead to most serious consequences. A long-standing habit cannot be cured at this 
time, wherefore drugs must usually be resorted to. The following is the treatment 
pursued by the author: 


First, the patient should make it an unfailing habit to go to stool at a certain hour each 
day. The best time is shortly after breakfast. Should no movement occur—and straining is 
not permitted—the action of the rectum may be provoked by a glycerin suppository or an enema. 
A desire to go to stool at any time must not be resisted. A sufficient amount of exercise must 
be taken. Abdominal massage is not permissible during gestation. 

Second, every morning Just after rising and every evening just before retiring the patient 
should drink a glass of cool water and eat some fruit—an apple or an orange. Between meals 
water is to be drunk freely. ; 

Third, her diet should contain fruit and vegetables in abundance, especially spinach, peas, 
beans, barley, tomatoes, corn, bran bread, and foods of this kind. They give something for the 
bowels to act on, but one cannot use so much of them as in the non-pregnant state. Tea is for- 
bidden, but coffee in moderate amount allowed. Prunes, figs, and dates are to be eaten, with 
care to chew them very fine, as they may cause indigestion. A little system in this helps a great 
deal, probably by suggestion. Let the patient begin with one prune a day, then one more each 
day up to ten or fifteen, gradually decreasing the number as the need disappears. Agar is being 
given lately, and certain foods which contain flaxseed. an A 

Fourth, let the patient, every night before retiring, inject into the rectum 4 to 6 ounces of 
ordinary olive oil, leaving it there all night. In cases of spastic constipation this is a valuable 
remedy th, drugs are withheld, as far as possible, and active cathartics entirely. Cascara, in 
bitter extract, administered in capsules, gives the best results, the dose being increased gradually 
and decreased as the desired effect is obtained. One may alternate, every month, with a saline 
aperient, and of the many on the market, the author has found Pluto water best. Liquid petro- 
latum is often used as an intestinal lubricant. Medicines are discontinued as soon as the patient 
is taught to do without them. A good prescription for atonic constipation attended with flatu- 


lence is the following: 


R. Fluidext. cascare sagrade ......... 0-0. e cece cece eee e eens Ee 
Giie, TARVER inoy Tovey Whole a ported: Peccrencne: AUS aR LA Dhaai aon cadomaa ese cc 
Gee Walia emairuriniloe cee Bre teas eto ET oc) SOmeR On Dea to tia eo tes Cae 20 
TESTO AED COL COUPE ING Usopyiaa ten bane OS on bopopmon bod q. s. ad 120 


M. ect S.—A half teaspoonful after meals, t.1.d. 
If the patient has hemorrhoids, aloes may be substituted for the cascara. 


The Kidneys.—It is generally conceded that the kidneys are the most vulner- 
able point in the body during pregnancy. One surely obtains very valuable informa- 
tion of the general metabolism from the urine, and its frequent examination is a 
duty of the accoucheur. The woman 1s directed to send him a four-ounce bottleful 
of the morning urine every three weeks until the seventh month; then, every two 
weeks, and if there is any suspicion of nephritis or toxemia, every day. She is also 
directed as often to measure the amount passed in twenty-four hours. This must 
be not less than 50 ounces. Tests are made for albumin, sugar, specific gravity, 
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urea, and for casts. For practical purposes, finer examinations are not necessary. 
Albumin is significant if found by the usual tests. The author has made these 
urinalyses for years, and has been rewarded in discovering and forestalling many 
cases of probable eclampsia and toxemia (see Eclampsia). 

Exercise.—Violent exercise, of course, is to be avoided. It is not possible to 
build up a strong muscular system during pregnancy. That should have been 
done before. To be avoided are jolts, running, sudden motions, lifting great 
weights, going up and down stairs quickly, horseback riding, cycling, riding over 
rough roads, golf, tennis, déncing, and swimming. Sea-bathing is adopted by some 
women to bring on abortion. To be encouraged are walks, up to two miles, in the 
sunlight, preferably not at night, and carriage drives. Housework is desirable, 
unless teo strenuous. 

Railway 1 the automobile, and ocean voyages had better be curtailed, and 

\ if travel is necessary, the most comfortable accommodations must be secured. 
Much depends on the individual, since many gravide do the most remarkable 
things and suffer nothing, while others miscarry from the slightest provocation. 
The author believes the automobile is responsible for many abortions and forbids 
touring entirely, and even short rides unless the roads are good. Much depends on 
the riding qualities of the automobile. If a woman has a known tendency to abort, 
she must be very careful, and had better even go to bed at the usual time of her 
menstrual periods. A general massage is often useful, care being taken to avoid the 
breasts, the abdomen, and varicose veins. 

The patient may go to the theater, but must avoid crowds, for fear of getting 
into a crush. She must avoid gatherings in close rooms, especially with stove heat, 
because the fetus is very susceptible to coal-gas. 

In practice among the well-to-do the children are larger and stronger than 
among the very poor, though the difference is not as great as one would expect. 
Studies of the factory workers in Europe, where the proportion of the operatives 
that are pregnant women is larger than with us, have proved that their children are 
more likely to be premature, puny, undersized, or weakly. Certain cities have 
arranged to give the pregnant woman a respite from work for six weeks before 
delivery and four weeks afterward, and France, Italy, and Switzerland are consider- 
ing bills making such relief from toil obligatory. Austria and mari. coe passed 
such laws and have rendered their application possible by providing the financial 

“aid such women need when they stop working. In Paris there are homes for women 
in the last weeks of pregnancy, and experience has shown their good effect. upon 
the newborn children and the mothers. 

Coitus During Pregnancy.—This is a subject on which much has been written, 
and deservedly, because it is of great importance. Many women have a distaste 
for intercourse during this time; in others the desire is increased, rarely to nympho- 
mania. There are many reasons for forbidding coitus during gestation: , 

First, the danger of abortion, which is caused by the impact of the penis 
against the cervix, and the great congestion of the parts during the act. No doubt 
the frequency of miscarriage in the newly married is due to this cause. 

Second, the nervous shock is not well borne by a woman whose nerve energy 

- »isalready overtaxed. It aggravates the leukorrhea, and often increases the nausea 
and vomiting. In some cases the presence of the husband incites an attack of 

. vomiting, and refhoval of the patient frem home may be necessary. 
- Third, animals do not copulate when the female is pregnant, and, while the 
habits of other animals do not guide man, in many cases it would be wise for him to 
follow their instincts. : 
* Fourth, the danger of infection. This is a real danger; the author knowing 
of two cases where fatal sepsis resulted from coitus Just before labor, and several 
other cases where severe puerperal fever was in all likelihood the result of this per- 
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nicious practice. The danger, of course, is greater in multipare in whom the cervix 
is patulous. 

Other reasons that have been given are more or less fanciful—for example, 
that it makes the child sensual, that it weakens it, that the wife will lose respect for 
her husband. The danger from coitus is greatest in the first three months, when 
usually the fact of pregnancy is not always sure, and in the last three months, when 
the abdominal tumor is large and the element of infection more prominent. It is 
wise s restrict the practice to the intervening months, or, better, advise against it 
entirely. 


Parvin devotes some space to this subject, and refers to the distaste of coitus in the wife as 
one of the signs of pregnancy mentioned by Susru-fa. African tribes and other savages forbid it, 
the Chinese and Indians, likewise. The Talmud forbids it conditionally. Swift, in his terrible 
satire on the human race, in ‘‘Gulliver’s Travels Among the Houyhnhnms,” says that “this is 
such a degree of infamous brutality a& no other sensitive creature arrives at,” that is, ‘‘that the 
She-yahoo admits the male while she is pregnant.’’ 

_ The ancient Irans, Medes, and Persians punished the man heavily for such an act; he re- 
ceived 2000 lashes and was compelled to carry 3000 loads of heavy and light wood to the fire, 
sacrifice 1000 small animals, kill 1000 snakes, 1000 land lizards, 2000 water lizards, and 3000 
ants, and build 30 bridges over flowing water (Ploss). 


Bathing.—Cold and hot. baths, Turkish and Russian, hot sitz-baths, and ocean 
bathing are to be avoided, because of the danger of exciting uterine contractions. 
Tepid baths, with cool spongings, may be taken freely. They aid the kidneys in the 
work of excretion and preserve the person from odor. During pregnancy the skin 
secretes more. Sea-salt baths at home are good, but if the patient feels exhausted 
afterward, they are to be stopped. A light general massage after the bath is very 
grateful to the patient. For the profuse sweating which is sometimes an annoying 
symptom, a bath followed by a brisk rub with a “salt towel” is useful. A “salt 
towel” is made by wringing a bath-towel out of a strong brine and drying it. 

Among the poor there is a notion that bathing during pregnancy is dangerous. 
Is it possible that old experience discovered some harm in it? We know that the 
full tub-bath, during or near labor, may cause infection, through the polluted water 
gaining entrance to the vagina. Therefore the author advises his patients, in the 
latter weeks of pregnancy and in labor, to employ only the standing shower. 

Vaginal douches, unless indicated by disease, are not to be used. Only mild 
antiseptics may be employed, tepid, and given under iow pressure, 12 to 18 inches. 
One of the best medicaments is potassium permanganate, gr. v ad Oij. Existing 
gonorrhea must be treated thoroughly, to avoid conjunctivitis in the newborn and 
puerperal accidents in the mother. 

Mental Occupation.—Most women have sufficient to do in their household, 

and the question of an especial obstetric literature does not come up. Occasionally 
the accoucheur will be asked to recommend a book on the subject of the care of the 
mother during pregnancy. There are many on the market, some of the best being 
those by Brodhead and Slemons on Maternity. The author questions the wisdom 
of giving gravide books which describe the anatomy and physiology of the func- 
tion. She should be advised to avoid them. 
- Some women believe that, by reading fine literature, the child will be intellectual, 
by studying music, musical, by practising the arts, artistic. Since these enjoy- 
ments do no harm, but rather keep the mind away from injurious thoughts, the 
woman may be humored in the idea, though the physician may express a gentle 
disbelief in the notion. This brings us to the subject of— 

- Maternal Impressions.—By this term is meant those impressions on the mind 
or body of the child in utero which result from a similar impression on the mind or 
body of the mother. The belief that if a pregnant woman should see an ugly or 
terrifying object it would be reproduced in the offspring dates from remotest an- 
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tiquity, and is spread all over the world, even in darkest Africa. The Biblical ey 
of Jacob and the “speckled and spotted kine”’ proves its existence In the civilize ; 
and the practices of the savages in many parts of the world show that the notion 
existed among the uncivilized, peoples for ages (Ploss). Novelists (Goethe, Scott, 
Dickens, O. W. Holmes, Shakespeare, Sterne, Hawthorne) have used the idea as a 
pet theme, and many names great in medicine and allied sciences could be quoted in 
its support. A few are Van Swieten, Boerhaeve, Morgagni, Rokitansky, Burdach, 
Stoltz, Liebrecht, Delassus, Monteggia, Montgomery, Tyler Smith, Fordyce 
Barker, Busey, Parvin, Goodell, Penrose, King, Davis, and Edgar. Nevertheless, 
most of the later writers, particularly the teratologists, call the belief a supersti- 
tion, absurd and harmful. Blondel (London, 1727) fought against the theory. 
It must be admitted that the belief in the effect of the mother’s mental state on 
the infant cannot be proved by appeal to physical laws, but we cannot always 
prove our medical beliefs in this way. We admit the influences of heredity, which 
we cannot as yet explain. 

The arguments against the theory are, first, there is no nervous connection 
between the mother and the fetus. Virchow himself could find none. Kélliker 
found nerves in the umbilical cord, and Fedotoff in the placental vessels, but no 
connection was demonstrated. Second, the child is completely formed at the end 
of the sixth week, a time that pregnancy is usually not recognized, and in most 
of the cases reported the causative mental shock occurred much later in gestation. 
Third, all the monstrosities observed in the human are found in the lower animals, 
birds, fishes, even in plant life, and in much greater number. Many, many women 
see ugly or striking scenes during pregnancy and anxiously ask the doctor if the 
baby is “marked,” but their fears are seldom realized. With our present scientific 
knowledge, the belief in the effect of the mother’s mind on the physical well-being 
of the child is unfounded. How can we explain the innumerable cases, many 
reported by trustworthy physicians, where the deformity of the child resembled, 
in most striking manner, that of the alleged shocking experience of the mother? 
Very probably by coincidence, if pure invention be excluded. 

That a violent emotion, experienced by a nursing mother, can so affect the 
milk that the nursling gets sick from it, even having convulsions, is a fact attested 
by honest observers. Bernheim claims that violent emotions can cause neuritis. 
That great mental excitement can produce abortion is a daily experience. A 
patient of the author, in her fifth month, was much frightened by fire in an adjoin- 
ing dwelling and aborted. The fetus was tangled in its cord, the left leg being 
constricted in a hard knot. The author performed the autopsy on an otherwise 
healthy but macerated fetus weighing nine pounds. During a severe thunder- 
storm, a week previously, the mother had taken fright, the child’s movements 
became excessively violent, and then ceased. The labor was normal. A hemor- 
rhage in the placenta, due to circulatory disturbance in the uterus, will explain the 
first case, but there was no suspicion of abruptio placentz in the second. These 
facts show that an impression on the mother’s mind is transmitted to the uterus, 
but they do not explain how the destructive action on the fetus is produced. Experi- 
ments on animals have proved that fright can cause a sudden increase of the action 
of the suprarenal glands, the hyperepinephrinemia resulting in paralysis of peris- 
talsis, stimulation of the heart, dilatation of the bronchioles, and stimulation of the 
uterus. (See Cannon.) Hemorrhages into the chorion may interfere with the 
nutrition of the embryo, even causing its death. Lesser degrees of interference may 
alter the growth of the embryo, producing a monster, since we know that the various 
cells of the morula are endowed with unequal resistance to external influence. Mon- 
strosities have been produced by chemical action on segmenting eggs (see Tera- 
tology). If the emotions are not purely nervous, but partly chemical in action, 
would it be absurd to believe that toxins, produced by acute and chronic emotional] 
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conditions of the mother, passes through the placenta, as other chemicals do, and, 
exerting a selective action, as many toxins do, affected the delicate nerve-cells of the 
growing embryo? We know that physical, mental, temperamental, and emotional 
traits in either parent are transmitted to the offspring. How is the germ plasm 
affected in the first place, that it can carry these delicate but permanent impres- 
sions? The scope of this work does not permit going deeper into the subject, nor 
have our means of investigation been all tried on its solution. Perhaps modern 
biochemistry or serology will explain it. 

The author has not seen, in the many cases of supposed maternal impression 
reported to him, even a plausible connection between the nervous shock and the 
deformity of the child, and has not the least ground for believing that such a tera- 
togenic camnection could exist. Nor have his ordinary observations discovered 
any relation between the mind of the mother and the babe that could not be explained 
by the laws of heredity as we at present understand them, but that such an influence 
may go from one to the other should not be ruled out as absurd and indiscussable. 

When the gravida asks the question, ‘Could anything I have done or seen affect 
my baby?” a question that is so often put in great trepidation by the expectant 
mother, the physician can conscientiously answer, ‘‘ No, in the present state of our 
scientific knowledge there is no basis for such fears.’”’ He can say, too, that a quiet, 
well-ordered mind conduces to a normal pregnancy and healthy offspring, which 
Plato, in the Seventh Book of Laws, recommended. 

Care of the Breasts.—The breasts require care even from early infancy. The 
number of women unable to nurse their babies is enormous, and the evil effects 
are noticeable in our infant mortality tables. The number of women able but un- 
willing to nurse is shall and growing smaller every year. It is a great misfortune 
if a woman cannot nurse her infant. The prevention of mastitis neonatorum has 
already been mentioned. Especially in the growing girl do the mamme and 
nipples need care, and when they develop at puberty, provision for this growth by 
proper dress should be made. Pressure and injury must be avoided. 

Some women, during pregnancy, require a form of bust supporter to hold 
up the large, heavy, pendent breasts. This supporter often forms a part of the 
“maternity waist.’’ During her bath the patient exercises care not to hurt the 
glands. The fine, branny scales which accumulate on the nipple, if allowed to 
remain, form moist crusts and lead to cracks, fissures, blisters, and infection. The 
nipples should be washed frequently with a good soap, dried, and anointed with 
solid albolene, cocoa-butter, or any sterile fat. In blonds, red-haired women, and 
others with tender nipples a lotion that is very slightly astringent may be used: 
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After this has dried in, the nipples are to be anointed with the unguent. No 
strongly astringent washes or alcohol may be used. They harden the nipple, which 
then cracks under the sucking efforts of the child. The skin of the nipple must be 
made soft and pliable. 

Inverted nipples (an atavistic reversion to an embryonal type) can seldom be 
improved by treatment. If the nipple is undeveloped, or pressed in by improper 
dress, gentle attempts may be made to draw it out with the fingers during the last 
six weeks of pregnancy. 

Preservation of the Figure.—Naturally and properly, women are desirous that 
the function of child-bearing should not leave the person in an ungainly shape— 
for example, with protuberant abdomen. The most common complaint is that the 
patient develops a “high stomach”’ after labor. 

It may be remembered that the Roman women had abortions performed so 
that they need not suffer the disfigurement produced by child-bearing. Certain 
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changes in the body are the necessary consequences of childbirth, and beautify the 
figure, although some women do not look at it in this light. Such are the rounding 
of the hips, broadening of the bust, the more mature and matronly appearance. 
It is natural for some women to put on fat after delivery, and nothing done before, 
during, or after confinement will prevent it. An excessive accumulation is, how- 
ever, amenable to the usual treatment for obesity. 

For the prevention of “high stomach” or extreme prominence of the lower ab- 
domen much may be done. The condition is caused by weakness of the abdominal 
muscles, or even by a separation of the recti muscles—when the woman is said to 
have a “rupture.” As the result of either, the intestines fill with gas and fall 
forward; sometimes the kidneys become movable, or even the liver descends. The 
muscles give way under the stretching produced by the growing uterus, and, of 
course, will give away sooner if there are twins or an unusually large child, or if the 
walls are weak, as occurs in the “status hypoplasticus.”’ If corsets are worn during 
pregnancy, they add to the strain on the lower abdomen, and thus favor muscular 
weakness. High-heeled shoes are another factor. Overstraining during labor and 
inattention to the bowels after labor are also causative. To prevent the muscular 
insufficiency, one must begin with the girl. She should develop herself as does the 
boy, with active sports—rowing, swimming, climbing, ete. When a young woman 
she should not ‘Jace’ and thus paralyze the abdomen. Healthy exercise of the 
whole body should form part of her daily routine.. The abdomen may need some 
support during the last three months of pregnancy, which may be obtained by one 
of the maternity corsets recommended. A special abdominal binder may some- 
times be needed, especially in multiparze with already weakened walls or with 
twins, polyhydramnios, etc. After the birth of the child the nurse should see that 
the bowels are regularly emptied and that gas does not accumulate in the intestines. 
The binder, after labor, does not prevent “‘high stomach,” and while the writer 
recommends it (see Treatment of the Puerperium), the most benefit obtained 
from it is when the patient first leaves the bed. To bring the abdominal walls 
back to their original tonus after delivery bed exercises are prescribed. 

To prevent the overstretching of the skin and the formation of the linez or 
strie gravidarum, our efforts are not very successful, but the writer recommends 
skin massage with albolene or fat. Several such remedies are much vaunted in 
newspaper advertisements. 

General Instructions.—In general, the obstetric case is to be treated as a 
major surgical case. The woman is requested to report any symptom that annoys 
her, especially headache, disturbances of sight or sensation, edema of the extremi- 
ties, bleeding from any part of the body, constipation, diminished urine, nausea, 
vomiting, excessive loss, or excessive gain in weight. It is wise for the physician 
to see her frequently during pregnancy and judge for himself if her condition is 
satisfactory. Women complain that their accoucheurs do not take enough interest 
in them—a charge which is true. 


PRENATAL CARE 


The special attention given pregnant women has become a well-rounded Sys- 
tem of treatment, to which has been given the title, Prenatal Care. While many 
physicians appreciate the importance of constant supervision of even the healthy 
pregnant woman, and, too, the public is slowly waking up to the necessity of such 
supervision, prenatal care has not yet become established practice with all doctors 
doing obstetrics. Yet there is no field in preventive medicine that offers the pros- 
pect of such glittering returns in saving human life and misery. 

It is safe to say that 25,000 women die annually in the United States from the 
immediate and remote effects of childbirth. Statistics also show that 100,000 
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babies are born dead, and another 100,000 die within a few weeks after birth— 
these also, each and every year! 

The invalidism and wretchedness of the mothers who are injured during 
labor, and the numbers of the babies who suffered damage, cerebral and other, 
during this process which should be normal, are alike indeterminable and un- 
countable, but every observant accoucheur knows both are enormous. 

It is also safe to say that at least one-half of the mothers and babies could be 
saved by proper obstetric care before and during labor, and that the major part of 
the invalidism and wretchedness could likewise be prevented. That proper pre- 
natal supervision helps to accomplish these purposes is a reasonable assumption 
and has been proved by the experience of every prenatal clinic. 

Briefly, the objects of prenatal care are to so conduct the mother and baby 
through pregnancy that both are healthy and strong at the end, and ready for 
the ordeal of labor, with the assurance of a successful delivery, a living child, and 
a prompt recovery of the mother, while the new individual is given a good start 
toward healthy citizenship. 

All that has been previously said in this chapter really has this object; but if 
one bends his mind to the matter, one will agree with Ballantyne that there ex- 
ists here a scientific field still sparsely settled, very vast, and intensely alluring. 

We first determine if the woman is fit for the ordeal of pregnancy and labor, 
searching particularly for heart and lung diseases and for factors which may in- 
fluence the mechanism of labor, e. g., contracted pelvis, neoplasms, overgrowth of 
the fetus, etc. We seek to discover and counteract the effects on the fetus of 
syphilis, tuberculosis, hemophilia, alcoholism, and other chemical poisons, lead, 
arsenic, phosphorus, tobacco, etc. We seek to discern the causes of abortion and 
premature labor and to avoid them; also to learn to cure those diseases which neces- 
sitate the artificial interruption of pregnancy—for example, hyperemesis, chorea, 
placenta previa, etc. We seek to trace the occurrence of fetal monstrosities, but 
have not advanced at all in this direction, even in the cases of those women who 
have such hereditary disposition. 

We watch the woman carefully throughout gestation, early to discover those 
complications which, neglected, may cause her death or that of her child, especially 
eclampsia, nephritis, placenta praevia, and we treat the minor disturbances that 
so often make her life miserable. 

We instruct the gravida in the hygiene of her state and regulate her mode of 
life so that her system can make proper adjustments to the new conditions, and we 
groom her for her approaching ordeal as a trainer does an athlete for a test of 
strength. We fortify her mind as well as her body. We decide what the course 
of the labor is likely to be and lay out the treatment in advance, e. g., we induce 
labor, arrange for an elective cesarean section, or determine upon watchful ex- 
pectancy. ; ; 

Finally, we prepare for the labor as we do for a surgical operation. 

To do all this requires a great deal of time. A busy practitioner will delegate 
much of the routine to an assistant or to the office nurse, while the instructions 
may be conveyed by means of a booklet, which also contains answers to most of 
the questions a gravida is likely to ask. 

The First Visit—Upon the first visit of the prospective mother the diagnosis 
of pregnancy must be made, which is not always easy. When the physician is 
engaged for the delivery he starts the system of prenatal care by filling out the ante- 
partum sheet. 

The family history of obstetric accidents, eclampsia, hemorrhage, contracted 
pelvis, twins, may shed light on obscure possibilities, and Bright’s disease, tuber- 
culosis, or insanity ina parent may give some idea of what to expect in the daughter. 
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Next comes a recital of previous diseases, of the heart, lungs, or kidneys; of 
accidents or operations; of special predispositions—e. 9., hemorrhage, infection, 
mental imbalance, adiposity, ete. Now follows the menstrual and the highly 
significant obstetric history. The nature of previous pregnancies, labors, and 
puerperiums should be elicited, searching carefully for the exact cause of the 
dystocia and its effects (lacerations, etc.), also recording the sex and weight of the 
babies, with, if they died, the reasons as fully as possible. By very tactful question- 
ing venereal disease may be discovered. 

Usually the vaginal examination precedes the general physical. Besides 
diagnosing the pregnancy the accoucheur determines the presence or absence of 
neoplasms, inflammatory masses, etc., and it is good to measure the pelvis also 
at this time. He must make sure that the woman is pregnant to spare himself 
mortifying surprises, and he may discover a contracted pelvis, an extra-uterine 
pregnancy, an ovarian tumor, or other condition which may be removed at this 
time safely for the patient, while if left for chance discovery, the favorable period 
may have passed by. In suspicious cases smears are taken of the vaginal and cer- 
vical mucus for microscopic study; gonorrhea, spirochetes, trichomonads. 

The general physical examination (which the author often delegates to an 
internist) lays especial stress on the heart and lungs and includes the blood-pressure, 
urinalysis, blood-count and Hb. estimation, the temperature, weight, and fre- 
quently a Wassermann. 

The patient is now given general instructions regarding diet, exercise, future 
consultations, etc. (here the booklet serving its useful purpose), and special advice 
and medicines, if necessary for her particular case. The date of confinement is 
predicted and the domestic arrangements agreed upon, including the selection of 
a nurse. 

The Routine Pregnancy Visit. Every three weeks up to the seventh month and 
every two weeks thereafter the gravida appears for examination. It is best though 
not always practicable, for her to send the urine midway between two visits and 
thus the accoucheur obtains knowledge of her condition twice as often. At each 
visit the blood-pressure, the temperature, pulse, and weight are taken, the urinalysis 
studied, the patient interrogated for symptoms of complications, and appropriate 
advice is given. The examiner is particularly alert to discover evidences of hyper- 
emesis, eclampsia, nephritis, abortion, placenta previa, and the beginning of heart 
and lung disease, All findings are conscientiously recorded. 

In the long course of the pregnancy the general physical examination may be 
repeated and, toward the end, the condition of the child is given more attention, 
particular pains being taken to estimate its size and physical development. The 
breasts are also studied to learn of their fitness for lactation. 

Every week, at a time set apart for the purpose, the physician looks over his 
records and gets in touch with the individual patients. If, for example, the chart 
shows that no urinalysis has been made for a long time, the patient should be re- 
minded of such a necessity. 

The Prepartal Visit.—It is not wise to allow the gravida to go into labor with 
an abnormal presentation. Shortly before the date set for confinement (see p. 
24 for the determination of this date) the accoucheur should see the woman, in- 
quire into her general condition, and make both an abdominal and rectal examina- 
tion to determine the position and presentation of the child and the degree of 
engagement or the presence of twins. To avoid repetition, the methods of diagnosis 
of presentation and position will be considered in full in the conduct of labor. 
The author usually repeats the measurements of the pelvis at this time because 
it can be done more accurately and less painfully, the soft parts offering less re- 
sistance, and, too, the pelvis often enlarges during pregnancy. One may have to 
revise an opinion made in the early months regarding the probable course and 
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treatment of the case. After these points are settled the heart of the infant should 
be auscultated. It is possible to diagnose fetal heart disease before delivery. A 
question usually put to the aceoucheur is one regarding the sex of the child. This 
cannot be told before delivery. Frankenhiiuser claimed that the girl’s heart was 
more rapid than the boy’s, and I have found that if the beat is persistently below 
130, a boy, and above 150, a girl, is more likely to be born, but the patient is to 
be advised that any prediction thus made is a pure guess. 

Other means of prediction of the sex have thus far failed, unless v. Mertz and 
Liittge’s experiments with a modified Abderhalden reaction for testes hormone in 
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the maternal blood prove successful, as Sellheim asserts. Dyroff, with an inter- 
ferometric test, obtained 74 per cent. successes. ‘4 

The physician satisfies himself that the woman is in the best possible physical 
condition to undergo the strain of delivery, and this is a matter not lightly settled. 
It means that the kidneys, the liver, the heart, the blood, and the mental faculties 
have been investigated and that, by proper prenatal care, they have been brought 
to the highest degree of efficiency. 

If the patient is to be confined at home the accoucheur selects the best room 
in the house for delivery, that is, the most commodious and lightest, and one that 
is close to the water-supply, provides for sufficient artificial light, a proper table 
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for eventual operation, and satisfies himself that there are towels, sheets, cotton, 
basins, etc., all sterilized, ready for the event. (See page 262.) ' 

At this visit the phenomena of beginning labor are explained to the patient and 
she is given explicit instructions as to how to call the doctor and the nurse and 
notify the hospital, and what physician to summon in the event of an emergency, if 
the regular attendant is not obtainable, also what to do should labor come on 
tempestuously. She is again advised not to take tub-baths, to keep the bowels very 
free, to limit the meat in her diet, and to drink a great deal of water. An im- 
portant duty of the physician and nurse is to prepare the woman’s mind for her 
approaching mental and physical ordeal, to which she looks forward with more 
anxiety than she will admit. She may be encouraged and assured that nowadays 
the science and art of obstetrics are so advanced that, with the prenatal care which 
she has enjoyed, women and babies do not die any more, and also that the 
suffering of labor has been largely eliminated. 


PELVIMETRY 
Of late years there has been a tendency to neglect pelvic mensuration. Most 
physicians are not skilful in taking the internal dimensions and the external ones 
are unreliable indices of the size of the pelvic cavity. Further, the practitioners 
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have got to rely on a test of labor—letting the patient have pains a certain length 
of time and, if the head fails to descend, they perform cesarean section. This is 
a blundering method of procedure, and, as we shall see later, is both unscientific 
and costly in human life. We should always strive to acquire as exact a knowledge 
as possible of the size and shape of the parturient passages. 

In practice the external measurements are usually taken first. 
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1. The distance between the spines of the ilia, always taking the outer lip. 
The distantia spinarum iliorum, or Sp. I.=26 cm. 

2. The distance between the crests of the ila, taking the outer lip, the dis- 
tantia cristarum iliorum, or Cr.I.=29 cm. 

3. Between the great trochanters, distantia bitrochanterica, or Bi.T.=31 cm. 

4. From the depression under the last lumbar spine to the anterior surface of 
the pubis—conjugata externa, diameter Baudelocquii, or D.B.=20 cm. 

5. The circumference of the pelvis, 90 cm. 

6. The obliques, from the right posterior superior spine of the ilium to the 
left anterior superior, obliqua dextra, Ob.D.=22 cm.: and the corresponding 
oblique of the other side. Ob.L.=21'4 cm. 


. , : 
Fic. 262.—Takine INTERSPINOUS DIAMETER, Fig. 263.—Taxkine BaupELocaun’s DIAMETER. 


The author takes the obliques only in cases where there is scoliosis and other 
evidence of pelvic asymmetry. Fig. 262 illustrates the manner of taking the 
external diameters. Baudelocque’s diameter 1s best obtained when the patient is 
erect, as in Tig. 263, but one can get it with the patient lying on the side, with ue 
upper leg straight, the lower drawn well up against the belly. The posterior brane ; 
of the pelvimeter is placed in the dimple under the last lumbar spine. This aed 
is one inch above a line drawn between the two posterior superior spines. On the 
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The circumference is taken with the tape lying between the crests of the ilia 
and the trochanters on each side, and in a plane perpendicular to the long axis of 
the body. Naturally, in fat women the circumference does not give valuable in- 
formation. Indeed, the value of the external measurements is but relative. Only 
marked deviations from the normal indicate a contraction of the pelvis, and one 
must rely on the internal examination for more positive information. 

Baudelocque believed that, by deducting 8 cm. from the external conjugate, 
the length of the vera could be obtained. This is not true, because the thickness of 
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Fig. 266.—A Frew OF THE Many INTERNAL PELVIMETERS. 
Copied from Skutsch. 
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the bones and their conformation, produce differences of even 55 cm. (Skutsch a 
Goenner). The author possesses a pelvis with an external conjugate of 18 cm. ee 
a C.V. of 14 em., and another with an external conjugate of 21 cm. and a ne 
of 914 cm. If a woman has a ae aie a of less than 18 cm., the probabil- 
iti ¢ that the inlet is also narrowed. 
a i ihe Wee reason the other measurements are unreliable. The author pec 
pelvis with an intercristous diameter of 21 cm. and an internal transverse of 134% 
em. The relation between the interspinous and intercristous diameters is of more 
importance, for when the interspinous diameter is equal to, or greater than, the 
intercristous, we suspect a flat pelvis. (See Chapter LIV.) The author insists on 
internal pelvimetry in all cases, excepting only those women who have had one or 
more large children without the slightest difficulty. sett 

The internal measurements are taken with the hand and a special internal 
pelvimeter (Fig. 265). These are essential: 


Fie. 267.—D1aqgram To SHOow THE Errect or A HicH PUBIS ON THE LENGTH OF THE C.D. 


Dotted line shows shortening due to a thick pubis or exostosis. Red line shows effect of long pubic symphysis. 


1. The conjugata diagonalis, C.D. = 121446 cm. C.V. = 1034 to 1114 cm. 

2. The distance between the spines of the ischia, bispinous, Bi-sp. = 11. 

3. The distance between the tuberosities of the ischia, Bi-isch.=11 cm. 

4. The distance from the end of the sacrum to the ligamentum arcuatum 
pubis; sacropubic, §.P. =11% cm. 

Of the scores of instrumental methods of measuring the conjugata vera 
directly, since the first by the elder Stein (1772) up to the latest by Biligky 
(1909), not one has proved practical (Fig. 266) because their application is pain- 
ful and difficult, requiring anesthesia. When used properly a few give accurate 
results, but at present we still obtain our best information by measuring the conju- 
gata diagonalis and deducing from it the length of the C.V. Even though we 
can measure the height of the pubis, and thus know the length of two sides of 
the triangle, it is impossible to learn the are of any of the angles of the triangle 
subtended by the symphysis. Trigonometry, therefore, cannot help here—we 
must depend on estimates. Examination of large numbers of pelves shows that 
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if one deducts 1% em. from the length of the C.D., one obtains the length of the 
C.V. If the pubis is very high, 6 em. or more (Fig. 267), one must deduct 2 or 214 
em. If the upper border of the pubis inclines more than usual toward the sacrum 
or is very thick, or if there is an exostosis of the posterior surface of the symphysis, 
both of which last occur in rachitie pelves, 2 or even 3 em. may have to be deducted 
from the length of the C.D. (Fig. 268). 

The transverse diameter of the pelvis decreases from above downward. At 
the level of the inlet it measures 12 to 15 em.; in the region of the spines, 11 
em.; anterior to the spines, 1114 to 12 cm.; at the outlet, between the tuberosities, 
ll em. In practice, it is only exceptionally possible to measure the transverse of 
the inlet directly. When labor has been in progress for a time, the vagina becomes 
so soft and distensible that one can spread the branches of the internal pelvimeter, 
pictured in Fig. 265, until they touch both sides of the pelvis, enabling one to read 
off the measurement on the scale With mathematical accuracy. Late in pregnancy 
it is easy with this instrument to measure the distance between the spines of the 
ischia. The distance between the tuberosities is not so easily gotten, because of the 
thick padding of fat over these bones. One must add 1 to 2 cm. to the measure- 
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ment obtained with the pelvimeter. While the external measurements give only 
equivocal information, considerable dependence may be placed on internal men- 
suration, and this will increase with added experience. 
Technic of the Internal Examination.—During the early part of the eighth 
month is the most favorable time for pelvic mensuration in general practice. Dur- 
ing labor one may have the advantage of anesthesia. The patient must lie ACTOSS 
the bed or on a table, with the hips hanging well over the edge, to enable the examiner 
to sink his elbow. Her person must be draped with a sheet, but the genitalia are to 
be exposed. For examination, at this period, the genitals need not be shaved, but 
they should be washed with water and soap, following this with a liberal use of 
antiseptic solution, 1 : 1500 bichlorid or 1 per cent. lysol. Sterile rubber gloves 
are to be worn. The internal pelvimeter is sterilized by boiling in a 1 per cent. 
soda or borax solution. On inspecting the vulva, one will note any suspicious 
discharge, abscess, varicose veins, the extent of previous lacerations, etc., after 
which two fingers are inserted between the widely separated labia, deeply into 
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the vagina. It is well to study, in each case, the topography of ees 2 

which can be easily done by pressing the fingers down on either ne O f oe 

In a primipara the muscle is broad, sling-like, porte Sepia sa : sites 

1 i +h. In a multipara the ; 

crowds the fingers against the pubic arch. — nhs ee 

il hick pillars at the sides of the vagina, ; 

the levator ani is represented by two t Oe ee 
racti d the fingers so tightly agains ep : 

Rie tee va : ante i anular condition of the mucous 
dition of the vagina is noted. If there is a gr i 

te eran which might suggest gonorrhea, a smear should be taken with a view of 


Fig. 269.—Taxtxe Distance BerwEEn SPINEs. 


preventing ophthalmia neonatorum and sepsis postpartum. Next, the cervix is 
studied to learn whether it is long, tapir-nose-like, or short and broad; whether patu- 
lous, as in multipare, or closed ; Whether normal, smooth, and soft, or diseased, 
thick, knobby (ovula Nabothi), catarrhally inflamed, or eroded. Then the lower 
part of the uterus is palpated and the presence of the head determined, at the 
same time discovering any tumor which may block its entrance into the pelvis. 
The fingers now pass around the bony walls of the pelvis to obtain a mind picture of 
the capacity and configuration of the excavation. It requires years of practice for 
the accoucheur to be able to form correct mind pictures of these things, but they 
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must be learned. The height of the pubis, its inclination into the inlet, the presence 
of an exostosis on its posterior surface, the curve of the rami pubis, the height of the 


Fic. 279.—Drrecr MrssuREMENT OF ANTEROPOSTERIOR DIAMETER OF OUTLET. 
Possible only at term, Anesthetic usually necessary. 


sacrum, the shape of the sacrum, the movability and shape of the coccyx are deter- 
mined in the order mentioned. Next the bispinous diameter is taken with the 


Fic. 271.—TaKING THE CONJUGATA DIAGONALIS. 


The instrument is closed and passed, with the scale upward, along 


pelvimeter. has passed the grip of the levator ani, then the blades are spread 


the finger until it 
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until one knob comes to rest on, or just in front of, the spine of the ischium (Fig. 
269). Being assured that the patient’s hips are horizontal, the blades are spread in 
the horizontal plane until they are arrested by the bony walls of the pelvis, and at 
this instant the amount of separation is read off the scale. This measurement 
will cause little pain if the vagina is soft and dilatable (which is usual at this time), 
and if the examiner proceeds slowly and gently. If the vagina is diseased, it is more 
tender. Under no circumstances may force be used, as a tear of the vagina might 
occur. If the blades easily spread to 10 cm. and there seems to be room beyond, 
it is not necessary to insist on the full measurement. In a contracted pelvis it is 
easier to obtain the distance. To take the sacropubic diameter from the inside 
is not always possible without anesthesia, and less often in primipare in whom the 
perineum rises high. Fig. 270 shows how it is done. One knob is steadied by the 
outside hand against the ligamentum arcuatum at the side of the clitoris, while the 
other knob is pressed against the end of the sacrum, being guided into place by 
the fingers in the vagina. One may measure the sacropubic diameter with the 
fingers in the same manner as one obtains the diagonal conjugate. Now the in- 
strument is removed and the examiner takes the conjugata diagonalis (Figs. 271 
and 272). 


Fig. 272.—Measurina THE CoNJUGATA VERA WITH THE Binicky-Gatuss PELVIMETER. 


Sinking the elbow and resting it against the knee, the examiner gently, but 
with force, presses the middle finger-tip against the promontory of the icrans 
It may be necessary to keep up a steady pressure against the perineum for several 
minutes before the rigid muscles will relax. As soon as the tip of the promontory 
is felt, the hand is raised against the ligamentum arcuatum. A bit of cotton car- 
ried on the index of the other hand is now pushed along the index of the examining 
hand until it rests at the point where the examining hand is touched by the liga- 
mentum arcuatum. After making sure that the middle finger-tip was actually 
resting on the promontory at the time the bit of cotton reached the under edge 
of the pubis, the cotton is carefully steadied in its place by the outside hand while 
the internal hand is removed from the vagina. With a tape-measure or any pel- 
vimeter one now obtains the length of the conjugata diagonalis (Fig. 273). After 
guessing at the inclination of the pubis and allowing for its height, one deducts 
14 or 2 or more cm., and thus approximates the length of the Cie Numerous 
ee oe eee ae compression of the finger-tip, the bending of the 
joints, the slipping of the finger from the prom ; j i | i 
Irae een ad at HES e eek arte promontory, errors in estimating the height, 
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: Several methods may be practised in obtaining the bituberal or biischiatie 
‘diameter. Schréder made marks on the skin of the buttocks to show the location 
of the inner surface of the tuberosities and measured the separation of the marks. 
An assistant may measure the distance between the two thumbs so placed on the 
tubers that the finger-nails represent their inner surfaces. Two, three, four, or five 
knuckles of the hand may be pressed in between the bones, and the distance across 
them later measured with a tape or, simply, an ordinary wooden tongue depressor 
is whittled to fit between the tubers and measured. Williams’ pelvimeter may be 
used or the internal pelvimeter shown above. The closed knobs are inserted be- 
tween the bones and separated until they are arrested (Fig. 274). It is necessary 
to press the tissues well against the bone and to add 1 to 14 em. to the reading for 
the thickness of the fat. 

The posterior sagittal diameter of the outlet (see page 749) may be taken by 
holding one of the guages illustrated in Fig. 280, or a wooden tongue depressor 


Fic. 273.—Mbeasurine Lenetu or C.D. with AuTHOR’s PELVIMETER. 


cut to fit between the tuberosities and subtending the distance between its mid- 
dle and the tip of the sacrum by means of the outlet pelvimeter (Fig. 280a). 

The sacropubic diameter may also be taken from the outside by Breisky’s 
method (Fig. 275). One knob of the pelvimeter rests under the arch of the pubis, 
the other is pressed against the sacrococcygeal joint, 1 em. being deducted from 
the reading to obtain the result. . . 

Finally, the examiner carefully palpates the accessible bony portions of the 
pelvis. The fingers of each hand are laid on the descending rami of the pubis and 
the acuteness of the angle of the arch thus easily determined (Fig. 276). i hickness 
of the bones, asymmetry of the two sides, a beak-shaped pubis (osteomalacia, rickets, 
see Chapter LIV) are thus discovered (Fig. 277). As the last maneuver, the hand 
is laid flat on the sacrum, the middle finger pressed firmly into the genital crease, to 
conform to the curve of the bone. On removing the fixed hand, the external con- 
figuration of the sacrum can be seen at a glance (Figs. 278 and 279). 


17 
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A study of the general make-up of the eravida will tell us a great deal. Tall, 
muscular women seldom have contracted pelves, and, if they do, the type is usually 
masculine. Short, petite women may have generally contracted pelves. A woman 
that limps, or is hunchbacked, or has crooked legs, may have a distorted pelvis. 
Evidences of rickets should always be sought in the rachitie rosary, the square, 
large head, enlargement of the epiphyses, bow-legs, curvature of the spine, etc. 


Fig. 274.—Taxine Distance BETWEEN TUBBROSITIES. 


All this information is to be carefully entered j 
physician conducts his examination estonia eel tee See i He 
and have the disagreeable necessity of putting the patient back on the table. ae 
discovering anything unusual in the pelvis, soft parts, or child, the Sena ti i 
takes on extra interest, and special attention will have to be directed to the : ie 
so Se het rics eae subjects and the descriptions of deformed ee 
ound under the appropriate headings. i i 
the information obtained enables the NOM et ee ie ahs 
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Fic. 275.—M#asvunkiNG Sackorubic DIAMETER. BReEIsKy’s MrtTHop. 
Photograph, Chicago Lying-in Hospital. 


i 
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Fic. 276.—Pa.paTina Pusic ARCH. 


Spe a Sa eee 
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case, the prognosis of the labor, and any recommendation for treatment at this 
time, all of which are noted on the record. Too much emphasis cannot be laid 
on the importance of making a careful pelvic mensuration in pregnancy. It may 


1 2 3 4 


(\~XN 


Fia. 277.—Variousty SHapep ARCHES OBTAINED IN PRACTICE. 
1 Normal. 2. Broad—as in flat pelves. 3, Narrow—as in male pelves. 4, Osteomalavic beaked pelvis 


Fie. 278.—Our.iiniIne THE Sacrum. 


discover a contracted pelvis and permit us to induce labor while the chila is 
small, or prepare for cesarean section or other operative delivery at term. It 


explain many anomalies in the mechanism of | it wi man 
mothers’ and childrens’ lives. mammenr ae 
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Fie. 27y.—SacraL Ouriines 
1, Normal curve. 2, Rachitis. 3, Rachitis. 4, Rachitis 5, Ankylosis of coccyx. 
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Fic. 280—GauGrEs AnD HANDLE FOR MEASURING OUTLET. 
The gauges are fitted between the tuberosities. 


Fic. 280a—MbasuRING THE PosTERIOR SAGITTAL DIAMETER. 
= ressor is cut to fit between the tuberosities, and the distance from its center to the end of the 
mowocden queue sacrum measured with any pelvimeter. 
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THE PREPARATION FOR THE ASEPTIC CONDUCT OF LABOR AT HOME 


Unless the woman is to go to a maternity for delivery, the same preparations 
must be made at home as for a major surgical operation at home. Thousands of 
mothers and children die every year because of the lack of such preparation, and 
of the spirit that animates it. The principles of asepsis and antisepsis are not com- 
plicated nor hard to apply. They are only two: everything that is to come in 
contact with the puerperal wounds must be absolutely sterile; second, the external 
genitalia and introitus vaginse must be thoroughly disinfected. If these two prin- 
ciples are deeply ingrained in the accoucheur’s mind, the methods of carrying them 
out will suggest themselves. The ponderous and complicated system of asepsis 
practised in hospitals is not possible nor necessary in the home; but, on the other 
hand, the ideals of asepsis are not met by a basin of bichlorid solution and a roll of 
absorbent cotton. 

A list of the utensils (a copy of the author’s being reproduced herewith)— 
dressings, cottons, brushes, etc.—needful for confinement is to be supplied each 
patient, with instructions how to prepare same, so that, when the time comes, 
everything is in readiness for an aseptic and correct accouchement. The nurse 
engaged for the case, three weeks before the day set for labor, goes to the patient’s 
home and sterilizes a supply of towels, sheets, cotton sponges, gauze, umbilical 
pads, vulvar pads, and binders. The woman herself may be instructed in these 
matters. In the cities there are nurses who make a specialty of such preparations. 
Maternity outfits containing all the needed utensils, gauzes, dressings, pads, sheets, 
towels, etc., already sterilized, and neatly packed in sealed containers, are sold by 
surgical supply houses. Among the poorer classes the physician may have to carry 
everything necessary for an aseptic labor with him. 


LIST OF ARTICLES NEEDED FOR LABOR 


3 basins (enameled). The following are used for making pads, 
1 pitcher (enameled), 4 quarts. sponges, applicators, ete.: 
1 pitcher (enameled), 1 quart. 6 pounds absorbent cotton. 
1 Perfection bed-pan. 1 bolt of gauze. 
1 fountain syringe (new), 2 quarts. 10 yards unbleached muslin. 
1 hot-water bag. 100 vulva pads. 
2 pieces rubber sheeting, 1 piece large enough to 1 accouchement pad, 1 yard square. 
protect mattress, 1 piece 1 yard square. 200 applicators. 
1 medicine-dropper. 18 cord dressings. 
1 medicine glass. 1 skein linen bobbin, + inch. 
2 bent glass drinking tubes. 1 pair white stockings, long. 
8 ounces lysol. 4 breast binders. 
1 bottle bichlorid of mercury tablets. 3 night gowns (short). 
8 ounces tincture of green soap. 4 quilted pads, 2 feet square. 
2 ounces castor oil. 4 sheets. 
1 tube white vaselin. 18 towels (without fringe). 
8 ounces alcohol. 4 Mason jars, 4 jelly glasses (with covers). 
1 ounce fluidextract of ergot. Bundle of newspapers. 
4 ounces benzoinated lard or albolene. All the soft white rags the patient can gather. 
1 rubber catheter, No. 14 French scale. Receiver for baby. 


The basins, brushes, and douche-bag are carefully sterilized in dust-proof bags. 
One pound of the cotton is made into pledgets or sponges of convenient size, packed 
into glass jars, and sterilized. The other pound is made into large vulvar pads, 
covered with gauze. These are sterilized in packages of six. The newspapers are 
sterilized by steam with the pledgets and pads, or by baking in the oven, and serve 
many purposes—for example, to wrap up basins, towels, sheets, Mason jars, etc., 
that have been sterilized before labor, to place under the patient during labor, and 
to lay on tables and chairs to avoid marring them. A sterile newspaper wrapped 
in a sterile towel makes a good bed-pad during delivery. After everything has been 
sterilized, the packages are labeled and put away in a clean drawer or trunk. 
At the time of labor the accoucheur finds things all prepared and ready, a most 
comforting feeling. Well prepared is half the battle. 
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RULES FOR PREGNANT WOMEN 


(This set of rules is printed on the reverse side of the slip giving the list of articles needed for labor.) 


1. Consult your physician as soon as you believe pregnancy probable. 

; 2 Dress warmly. Avoid circular constriction at any part of the body. As soon as the 
child’s motion is felt lay off corsets; wear a maternity waist with breast supporter. 

3. Take plenty of mild exercise in the open air and sunlight, especially walking, stopping 
short of fatigue. Avoid violent motions, golf, tennis, swimming, long trolley or automobile rides, 
ete. Traveling is permitted only when really necessary. 

4. Take no hot nor cold baths, only tepid, with cool sponging. In the last three weeks 
before delivery, no tub baths; use the shower and sponging. Take no douches, unless ordered, and, 
especially in the last month, allow nothing to touch the internal genitalia. 

; 5. Intercourse should be avoided if possible, always restricted, and absolutely forbidden dur- 
ing the last six weeks. 

6. The bowels must move every day. 

7. Eat your usual amount of food, restricting the meats or their equivalent, fish and eggs, to 
4 ounces a day. Drink freely of water, milk, or buttermilk. No alcoholics. ‘During the last six 
weeks reduce the diet generally, and especially the sweets and fats. 

8. Keep the breasts free from pressure. Bathe the nipples once a week with tincture of 
green soap, and anoint them daily with sterilized albolene. 

9. Send a 4-ounce specimen of the morning urine for examination every three weeks; after 
the seventh month, every two weeks. Once every week measure the amount of urine passed in 
twenty-four hours. It should be 3 pints or more. 

10. The blood-pressure should be taken every three weeks up to the seventh month, and 
every two weeks thereafter. Send the urine one week and appear for the blood-pressure reading 
the following week. 

11. Report to your physician when you are troubled with nausea, vomiting, headache, swell- 
ing of the feet or eyelids, or other abnormal symptoms. Report also any marked reduction in the 
amount of urine and if there is hemorrhage from any part of the body. 

12. Go without corsets as much as possible. Sleep on alternate sides. Daily, in the last 
two months, knead the abdomen very gently for a few minutes to relieve the baby from a cramped 
position. 

13. If you are in need of advice during my absence, summon my Assistant, 
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14. At the first consultation a careful examination must be made, and near term, another. 

15. When labor-pains begin, or if the waters break, or if the show of blood-stained mucus 
appears, go to the hospital, call your nurse, and notify the accoucheur. 

16. Six to eight weeks after delivery come to the office for examination, to determine if the 
womb is in place and if there has been any excessive injury to the parts. 

17. One year after the baby is born return with the baby for the ‘follow up” examination. 

(The Author’s ‘‘ Booklet for Mothers,” obtainable upon request, has supplanted this leaflet.) 


The Engagement of the Nurse.—An accoucheur’s success in obstetrics depends 
largely on the nurse. A careless nurse can undo his best work. After the diagnosis 
of the time of labor is made, the nurse is engaged and holds herself in readiness for 
a call at that time. The physician should select the nurse and, to avoid mistakes 
and meddlesome, though well-intentioned interference on her part, should provide 
a list of printed instructions regarding the care of the mother and babe during 
labor and puerperium. The author refers his nurses to a book written by him, 
“Obstetrics for Nurses,” and thus avoids a great deal of detailed explanation. 


INSTRUCTIONS FOR THE OBSTETRIC NURSE 


Pregnancy.—Two to three weeks before the date of expected labor visit the patient and 
prepare the materials needed for confinement. See that everything on the list of articles needed 
(p. 262) is at hand. >» ; 

Basins, bed-pan, brushes, douche-bag, and all utensils are carefully sterilized by steam; 
the Kelly pad, by soap and water and soaking in 1:1000 bichlorid for three hours; the douche- 
bag is to be boiled. : 

Prepare one dozen towels, three sheets, two pairs very long stockings, or special leggings, 
two pillow-cases, two night-gowns, two physician’s gowns, two quart Mason jars of gauze sponges, 
two quart Mason jars of cotton sponges, two pads of cotton covered with gauze, one yard square, 
one receiver, and sufficient vulvar pads and umbilical cord dressings for the mother and babe 
during the puerperium. These are all packed in appropriately sized bundles, securely covered 
with towels or newspapers, gienoy nde, then sterilized. All these things are carefully laid 

d from dust, for the time of labor. 
Sue Teche patient how to determine when labor is at hand, and what to do until you or 


the doctor arrives. 
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During Labor.—When you are called, see that the accoucheur is at once notified. 

See that there is a supply of hot and cold sterile water. net a 

Prepare the patient as follows: Give colonic flushing of warm soapsuds; shave genitalia; 
full shower-bath; scrub torso with soap and water, paying special attention to the genitalia; rinse 
and wash thoroughly from ensiform to knees with 1 : 1500 bichlorid. Put on sterile night-gown. 

Do not examine the patient internally nor give vaginal douches without permission. 

Learn how to make rectal examinations and thus be able to report the progress of the labor. 

Keep an accurate record of pulse, temperature, and all the occurrences during labor and the 
puerperium. Listen to fetal heart tones at least every thirty minutes and note. 

See that the patient takes light nourishment during the first stage. 

Provide quiet, cheer, and fresh air for the patient. Allow no gossip. 

See that the bladder is emptied every four and the rectum every twelve hours, asking the 
accoucheur for orders regarding them. 

When the second stage draws near, dress the bed and the patient with the sterile articles. 

Be ready to assist the accoucheur in caring for the feces which may escape from the anus 
(basin of 1 : 1500 bichlorid and large cotton sponges). 

Have sterile scissors, tape, and artery clamp ready for the cord, and gauze pledgets for wiping 
the eyelids and throat. Antiseptic for the eyes. Sterile catheter. 

‘As soon as the child is severed, wrap it warmly in the receiver and put in a warm, safe place. 
Look at it occasionally for hemorrhage from the cord or choking. 

Receive the placenta in a basin covered with a sterile towel, and be sure to present it to the 
accoucheur for his inspection. 

During the Puerperium.—Treat the genitalia as an open surgical wound. Change the 
pads when soiled, douching the external genitals with 1:3000 bichlorid each time. Give no 
vaginal douches without orders. See that the patient urinates within eight hours after delivery. 

Give her one ounce of castor oil on the morning of the second day after delivery. Get further 
instructions from the accoucheur. 

Support the breasts and abdomen with light binders. 

Report to the accoucheur sleeplessness, temperature above 99.5° F., pulse over 100, head- 
ache, hemorrhage, severe after-pains, abdominal distention or pain, dysuria, fetid or abnormal 
lochia, infected perineum, cracked nipples, engorged breasts, and anything unusual. 

The diet is to be liquid for twelve hours, then light. 

Take temperature, pulse, and respiration at 7 A. M., 4 and 9 Pp. M. 

Consult the accoucheur regarding the time to get patient out of bed. 

_Care of Child.—See that the eyes are cared for according to the accoucheur’s practice. 
Anoint the child with benzoinated lard, rub all off, then disinfect the cord with alcohol and dress 
with dry sterile gauze. Change only when soiled. 

Wash eyelids and nostrils once daily with extreme gentleness. A half-bath daily or an oil 
rub until navel is cicatrized, then a full bath. 

Take temperature and pulse A. M. and p.m. Weigh daily. Record everything. 

Give 10 drops of castor oil on morning of second day. ; 

Let infant nurse every four hours unless otherwise instructed, beginning at 7 a. mM. Let 
nurse once after 10 P. m. until one week old, then train to sleep the night through. 

Report to the accoucheur temperature above 99.5° F., absence of bowel movements or urine 
convulsions or nervous symptoms, vomiting, redness of eyes or navel, hemorrhage from any place. 

In general, the breasts, the genitalia, and the navel of the infant must be regarded as open 
wounds and treated invariably with extreme surgical cleanliness. 


LITERATURE 


Ballantyne: Antenatal Pathology, 1902.—Barbaud-Le Fevre: La Puberte, Paris, 1897—Cannon, W. B.: Bodily 
Changes in Emotional Excitement, Appleton and Co., 1915.—Chamberlain and Newell: Amer. Jour. Roent- 
genology, May, 1921, p. 272.—Dyroff: Monatschr. f. Geb. u. Gyn., March and April, 1926.—Fedotoff: Ref. 
Jour. Amer, Med. Assoc., December 11, 1926.—Forel: The Sexual Question, 1908. What a Young Girl Should 
Know.—Fry: Maternity, 1907.—Goenner: Zeit. f£. Geb. u Gyn., vol. xliv—Parvin: Obstetrics, 1895, pp. 219 
and 225.—Pinard: Annales de Gyn., 1898; also June, 1915.—Ploss: Das Weib in der Natur and Vélkerkunde 
vol. i, p. 602; Das Weib, loc. cit., p. 600 et seq.—r. Mertz, v. Liittge: Zentb. fiir Gynaek., 1925, No. 9, p 494, 
and idem, January 8, 1927, p. 76.—Sellheim: Monatschr. f. Geb. u Gyn., June, 1925, p. 290.—Skutsch: Die 


Beckenmessung. Monograph. Gives history and illustrations of instruments, 1886.—Surbled: La Vie a 
Deux, Paris, 1901. 


CHAPTER XVIII 
THE DIAGNOSIS OF PREGNANCY 


CERTAINTY in the diagnosis of pregnancy cannot always be attained, but a high 
degree of probability can be reached. This most common condition, which any 
matron thinks she could diagnose with ease, may, after skilful application of all 
the means of investigation, assisted by long experience, and studied with a view to 
careful judgment, escape discovery or be mistaken for something entirely different. 
While we will admit that error may not always be avoided, it is also true that, blun- 
ders are more often due to carelessness in making the examination, and lack of 
consideration of all the facts learned by it, than to ignorance. Socrates said that 
in studying ourselves, we should “lay aside prejudice, passion, and sloth,” an axiom 
which could well apply to the diagnosis of pregnancy. 

Sometimes the diagnosis may be made very quickly, but the accoucheur is 
warned to guard his statements, because the people believe the fact of pregnancy 
should be very patent and will discredit the physician if the event prove him wrong, 
and, further, much depends on his decision. The question of heritage of property, 
of prosecution at law of women accused of crime, of an illegitimate conception, 
whereby the fair name of a woman may be blasted, of legitimacy of offspring; the 
proper treatment of disease, as tuberculosis, cancer—all these depend on the cor- 
rectness of his opinion, and mistakes are very disastrous to both mother and child. 

The difficulties are greater in the first four months, before the fetus is large 
enough so that we can hear it or feel it, but sometimes the question of pregnancy is 
unsettled until the time for eventual delivery. 

In uncomplicated cases, where only the question of pregnancy arises, the pa- 
tient is more likely to be pronounced pregnant when really not so, but when it is to 
be determined whether pregnancy complicates some other pelvic condition or simu- 
lates something else, the pregnancy is more apt to be overlooked. Thus in operat- 
ing for fibroids the surgeon is occasionally surprised by finding a pregnant uterus. 

Sources of Error.—In the early months there is no absolute sign of pregnancy. 
The character of a gravid uterus can be perfectly mimicked by several other condi- 
tions. In the later months the positive signs, the fetal heart-tones and movements, 
may be absent, the child being dead or the perception of the movements being 
interfered with. The patient herself may render the examination nugatory; she 
may be too fat; have, in addition to pregnancy, a tumor, ascites, excessive tympany, 
etc., or she may hold the abdominal walls and perineum so rigid that the accoucheur 
can feel nothing in the pelvis. This may be due to nervousness or tenderness in 
the belly, or it may be practised with intention to deceive. Another source of error 
is deliberate falsifying by the patient. If she is pregnant, she may desire to conceal 
it, in order to get the accoucheur, unwittingly, to produce abortion, either with 
medicine given for amenorrhea or by passing a sound into the uterus for diagnostic 
purposes. When not gravid, she may desire a positive opinion of pregnancy in 
order to perform blackmail or institute bastardy proceedings, or to acquire an estate, 
as in the case of a widow being left property on the birth of a posthumous child, 
Under these circumstances she will declare all the symptoms of pregnancy to exist, 
and may even try to imitate the fetal movements by contractions of the abdominal 
walls. On the other hand, the accoucheur cannot always accept the statements of 
the patient as true, because she may even delude herself into believing she is preg- 
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nant. When approaching the menopause, especially if childless, women sometimes 
imagine themselves pregnant. The abdomen enlarges, the menses cease, they feel 
the movements of a child, and even go into labor, having pains. Pseudocyesis, 
spurious pregnancy, ‘“grossesse nerveuse,” as the disease is called, has even baffled 
the diagnostic ability of the ablest surgeons and accoucheurs. It 1s famous in 
history (see Montgomery), and exists in the animals—dogs, mares, and pigs. 

For materials on which to build a diagnosis of pregnancy we must review those 
changes of the maternal organism wrought by conception which were considered 
in the Physiology of Gestation, for a minute study of which the reader is referred 
to that chapter. As in the discussion of a disease, we divide the findings into two 
eroups—first, those which the patient tells of, called ‘‘symptoms,’’ and those which 
the examiner himself discovers, called ‘“‘signs.’”’ Symptoms are subjective or 
rational. Signs are objective or sensible. In general, in medicine, it is wise to ad- 
here to objectivity, for then the chances of error are reduced, the suggestion element 
of the patient being removed. Subjective symptoms have, therefore, little value, 
and an opinion based on them, at best, is presumptive. Objective signs have 
greater value and may allow a probable or unequivocal opinion of pregnancy. Mont- 
gomery suggested such a division of the proofs of pregnancy—presumptive, probable, 
and unequivocal. It is wise to pursue a definite scheme in eliciting the proofs of 
pregnancy, then to assign to each one its proper valuation, and to compare it with 
the supposed time of conception. The order of appearance of the varicus phenom- 
ena of gestation, their mutual relations in time and severity, and the length of 
their existence—all these give valuable information for the determination of preg- 
nancy, since irregularities from the typical course should lead to discovery of the 
causative anomaly. For purpose of study and practice the pregnancy is divided 
into three periods of three months each, that is, three trimesters. 


FIRST TRIMESTER—SUBJECTIVE SYMPTOMS 


Cessation of Menstruation.—This is one of the two really important symptoms 
of pregnancy, but to have value it must occur in a woman previously regular—it 
must persist until the time of examination. There may be no pathogenic cause 
for the amenorrhea and no disease may result from it. Three fallacies underlie 
this symptom: 

A. Pregnancy may occur without menstruation: (a) As in a girl before puberty; 
(6) during the amenorrhea of lactation, or (c) amenorrhea from other causes, as 
heart disease, tuberculosis, the stress of war (Dietrich, Pok), and from no cause at 
all; (d) after curetage; (e) after the menopause. Several cases are on record where a 
woman conceived before the menses appeared, conceived again during the amenor- 
rhea of lactation, and thus the reproductive cycle repeated itself several times with- 
out the appearance of the menses for years. Cases of conception occurring during 
lactation are so frequent that the popular idea of the preventive effect of nursing 
should be dropped. Pregnancies occurring two, even four, years after the climac- 
teric have been reported. 

B. Menstruation may continue after conception. It is not rare to learn of a 
woman having one or two periods after she is surely pregnant, but usually the 
amount of blood is small and the character of the flow otherwise abnormal. If the 
conception occurred just before the menses were due, there may be an abortive men- 
struation at the proper time. That a true menstrual flow could occur is possible, be- 
cause the two deciduz do not fuse until the fifth month. A double uterus may 
menstruate from the unimpregnated half. Instances where a normal menstruation 
persisted during the nine months have been reported by Caruso and Pettey. The 
older writers cite cases where the periods appeared only during pregnancy. That 
the ovary sometimes continues to functionate during gestation is highly prob- 
able, as cases of superfetation and of menstrual molimina and autopsies on preg- 
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nant women prove. It is wisest, whenever such a discharge of blood occurs, to 
consider it pathologie and to investigate carefully, because usually one of the follow- 
ing conditions is causative: abortion, cervical erosions, disease of the endometrium, 
uterine polyp, fibroids, rupture of a varix at any point in the cervical, vaginal, vul- 
var canal, extra-uterine pregnancy, diseases of the ovum, as placenta previa, myxo- 
matous degeneration of the chorion, ete. 

C. Other conditions may cause the amenorrhea: (a) Change of climate or 
environment, noticeable, for example, in girls coming from Europe. It seldom per- 
sists over three months. (b) Mental influence. Fear of conception, as occurs after 
illegitimate exposure, may cause the menses to cease. A strong emotion may do the 
same. (c) Pathologic conditions, tuberculosis, syphilis, anemia, hypopituitarism, 
other endocrinal anomalies, exposure to cold, and local disease, atresia of the hymen 
or the vagina. (d) Some women are habitually irregular, being amenorrheic for 
several months at a time, withotit apparent cause or any ill health. Occasionally 
a long interval will interrupt the regular periods, and the flow is likely to be un- 
certain during lactation and the approach of the menopause. 

One is reasonably safe in regarding a woman who menstruates perfectly nor- 
mally as not pregnant, and also one who can conceive and is otherwise well, and 
who suddenly ceases to flow, as presumably with child. 

The value of this symptom is, therefore, only presumptive, but it is useful in 
fixing the date of conception and to determine the time of labor, and must always be 
noted for this purpose. 

The Morning Sickness, or Nausea and Vomiting—Among the so-called 
sympathetic symptoms, a tendency to nausea, often with vomiting, occurring in the 
early morning, must first be mentioned. 

This usually begins after the fourth week, but may show itself earlier, as in a 
case quoted by Montgomery, where, at the end of the week after marriage, the 
patient felt squeamish. If the nausea is limited to a certain period of the day, 
mostly the morning, is not attended with symptoms of disease, comes on in awoman 
who can conceive and who previously was well, it is highly presumptive of the be- 
ginning of pregnancy. 

About one-third of gravide have nausea and vomiting as a marked symptom; 
one-third complain of them occasionally or as being inconsiderable, and about one- 
third are free from them entirely. The nausea and vomiting occur earlier, more 
constantly, and more severely in primipare than in multipare. They recur in suc- 
ceeding pregnancies, though usually in lighter form. Women of nervous, high- 
strung temperaments suffer more than those of the lower and hard-working classes. 
This symptom is further of value in that its continuance renders probable the life of 
the fetus, it having been observed that when the child dies the vomiting ceases. As 
we shall see when we come to discuss the pathology of pregnancy, the nausea and 
vomiting are probably of a toxemic nature. By the time of quickening the stomach 
is usually settled. The value of this symptom is only presumptive, because there are 
so many other causes for stomach disturbances. It seems that many irritations in 
the pelvis, tumors, pelvic peritonitis, salpingitis, and appendicitis, may cause them. 

Salivation.—A slight increase of saliva is a not infrequent accompaniment of 
the nausea, and has the same cause, probably a toxemia. Dewees called it ‘‘cotton 
spitting,” and, occurring in a healthy woman, unattended with foetor ex ore or other 
sign of mercurialization, it has some slight value in the diagnosis of pregnancy, 
though it may occur in other uterine conditions and hysteria. There is a gingivitis 
which occurs at this period, with salivation, loosening of the teeth, bleeding from 
the gums, etc., which is distinctly pathologic, and will be considered in the Pathology 
of Pregnancy, as also will the profuse salivation, an exaggeration of the above 


symptom. ' ct , 
Change in disposition, the feeling of being pregnant, various neuralgias, an 
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other subjective symptoms are unreliable in a serious diagnosis, because they can 
all be auto-suggested by the patient, especially if she 1s yearning for a child. How- 
ever, when an intelligent multipara, having missed a period, believes she is preg- 
nant, one must attach at least presumptive value to the symptom. 

The tingling and even shooting pains in the breasts, with their enlargement, 
also serve to draw the physician’s attention to the possibility of pregnancy. 

Irritability of the Bladder and Symptoms of Pelvic Congestion.— The pregnant 
uterus does not weigh heavily on the bladder because its specific gravity 1s about 
the same as that of the intestines, but the anteversion of the fundus throws the cervix 
toward the hollow of the sacrum and stretches the base of the bladder, causing the 
frequency of urination so often mentioned by gravida in the first trimester. Later, 
when the fundus comes to be supported by the abdominal wall, the cause and the 
symptom disappear. The softening of the parts and the congestion of the pelvis 
lead to a leukorrhea of which the patient complains onlyif there was previously some 
eatarrh of the organs, which catarrh is usually much aggravated by the pregnancy. 
The value of these two symptoms is obviously only presumptive. 


OBJECTIVE SIGNS—FIRST TRIMESTER 


The Breasts.—As early as the fourth week there may be some enlargement of 
the breasts, and often the patient notices a tingling or burning sensation in them. 
The enlargement progresses from periphery to center, and continues throughout 
pregnancy, though not evenly. Line albicantes or strie gravidarum appear on 
them, and blue veins may be seen coursing under the thin skin, especially near the 
nipple. The nipple darkens and becomes more sensitive and erectile; the primary 
areola darkens and becomes puffy, as if there were air under the skin. One may 
sometimes feel the sinuses lactiferi in the areola. The tubercles of Montgomery 
enlarge, and occasionally, even in the first trimester, on pressure, a fine stream of 
colostrum may be expressed from them. They may connect with the sinuses lac- 
tiferi. These tubercles not seldom become infected during pregnancy or the puer- 
perium. Around the areola, especially in brunets, there often develops another 
pigmented area—the secondary areola. It is lighter in shade than the pigmenta- 
tion of the primary areola, and resembles dusty paper on which water has been 
sprinkled, an effect due to the absence of coloring around the sweat-glands. The 
nipple and primary areola are often covered with branny scales, made up of dried 
sebaceous matter and epithelium. The epithelium of the areola sometimes ex- 
foliates, carrying the pigment with it, showing that the latter is deposited in the 
deeper epidermal layers. Much of the coloring disappears after weaning of the 
baby, but, especially in brunets, more or less remains permanently. 

Colostrum may be expressed from the nipple as early as the twelfth week, but 
it may not be present until after delivery. Of these findings, the most significant is 
the change in the areola, the deepened color, and the puffiness. All the signs are 
more marked in primiparee, as in multipare traces often hold over from previous 
pregnancies. The breast signs have no value in an old multipara as the breasts 
are enlarged and often contain milk for years. Aside from these fallacies—(1) 
neurotic women may have tingling in the breasts, enlargement of the areola, and 
even colostrum during the menstrual periods. (2) Cases of pseudocyesis may show 
all the signs. (3) Prostitutes and masturbators not seldom show the signs, es- 
pecially if they have pelvic disease. (4) The breast changes have been observed in 
cases of ovarian cyst, fibroids, hematometra. It must be admitted that under these 
circumstances the findings are not so typical, but their occurrence in other con- 
ditions than of pregnancy lowers the value of the sign. Especially is the presence of 
colostrum deceptive. It occurs in neurotic women, even if unmarried, and in men, 
and the lower animals not pregnant (Gardlund). Cases are on record where girls have: 
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suckled infants, the breast being stimulated by irritating poultices and suction, and 
men have nursed children (Tanner). The value of this sign, therefore, is presump- 
tive, and, if the changes are all marked and typical, which usually occurs about the 
fifth month, the pregnancy might be said to be probable. 

It serves to call attention to the necessity of a pelvic examination. During 
lactation a sudden diminution of the quantity and alteration of the quality of the 
milk, which usually produce effects on the nursling, are suggestive of the existence 
of a new pregnancy. 

Biuish Discoloration of the Vulva, Vestibule, and Vagina.—Jacquemin, in 1836, 
discovered this bluish, dusky hue of the vestibule and anterior wall of the vagina, 
but Chadwick, in 1886, emphasized its importance. The sign is named after both 
these men. It is usually most marked around the meatus and in the vestibule, 
extending up the anterior vaginal wall, and is likened to the color of the lees of wine 


’s Stan. UsuaL Meruop. UNLEss PERFORMED witH Utmost GENTLENESS THE PressuRE UsEpD 
Fic. 284.—HGAR’S SIGN. vo Euicrr vais SiN May Cause ABorTION. 


—that is, an opaque, bluish tint with a tendency to violet. It appears uso 
eighth to the twelfth week, and becomes more marked as pregnancy advances. ‘ t 
is more marked in multipare than in primipare, in women with catarrhal or 2 er 
disease of the genitalia, and in those with contracted pelvis, especially if they ave 
had previous hard deliveries. It is almost always present, but may not apps unti 
very late, and in rare cases not at all. It often disappears if abortion, tale oe 
rhage, begins and if the ovum is blighted. Since the discoloration is essentially a 
local venous congestion, it may be simulated by other conditions which ae ie | 
the latter—for example, menstruation, rapidly growing pelvic tumors o! ‘ : i S 

displacements of the uterus, residua of previous pelvic inflammation which distur 


270 THE HYGIENE AND CONDUCT OF PREGNANCY 


the pelvic circulatory conditions (parametritis, scars, plebitis, Mier ec ers a 
heart disease and obesity. All these circumstances detract from the valu eee 
sign, leaving it only presumptive. Attempts have been made to ee Dire se 
with the cystoscope, and when all Ne sees sate organs show thenon-inflam y 
i f pregnancy, the bladder shows it also. , 
See eee oie hee. and Vagina.— The congestive hyperemia of as aes 
is early manifested by a softening of the vagina and the cervix. ats may be 
noted in primipare in the sixth week, and even earlier, by an acute o bs in 
multipare. The upper and lower portions of the cervix soften first, and at the ee 
time one notes the succulence of the vagina, with an Increase of the jelous is- 
charge. Goodell ascribed much diagnostic value to this sign, saying: “If the mucous 
membrane of the cervix feels as hard as the cartilage of the nose, no pregnancy 
exists: if it feels like the mucous membrane of the lip, pregnancy 1s possible. 
The same fallacies underlie this sign as the last, and its value, therefore, is only 
presumptive. Further, in cases of chronic cervicitis the cervix may soften but 


Fig. 285.—a-Ray witH PNEUMOPERITONEUM. PREGNANCY oF Ergot Werks. Note Tusn, Rounp Ligament, 
AND Possisty Corpus Lurnum on Lerr Sipe. (Courtesy of Dr. I. 8. Stein and Dr. R. Arens.) 


little until the last months of pregnancy. Sometimes one of the earliest pelvic 
signs is the softening of the congenital thin areas at the sides of the cervix, felt as 
shallow grooves on its lateral walls. 

Hegar’s sign, or softening and compressibility of the isthmus uteri and lower 
uterine segment (Fig. 284). On bimanual examination the isthmus uteri is com- 
pressed between the two fingers in the anterior fornix and the abdominal hand. In 
typical cases one can bring the fingers together so that the uterine tissue between 
seems reduced to the thinness of paper. in fat women, or those in whom the ab- 
dominal muscles are held rigid, one may elicit the sign with one finger in the rec- 
tum and the thumb in the vagina. It may be necessary to give ether and to 
draw the uterus down with a vulsellum to get the information, but cases are rare 
where such a procedure is indispensable. This sign is only another evidence of the 
softening of the uterine muscle. The succulence of the tissues is most marked in 
the iower uterine segment and upper cervix (the isthmus), and permits the pressure, 
exerted by the fingers, to displace the ovum toward the fundus uteri and to slide 
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the various muscular lamelle away. In some favorable cases the muscle is so soft 
that it can be raised in a fold or ridge. Hegar’s sign appears in multipare at the 
sixth week, and in primipare at the eighth week, but is seldom fully developed 
until the tenth week, disappearing when the uterus attains a size and height which 
make the part inaccessible. 

When well marked and typical, the sign is highly presumptive and one of the 
most reliable of the first trimester, but that is all. The author has found the isthmus 
uteri soft and compressible in many cases months after an abortion or labor, in 
congested uteri, chronic pelvic peritonitis, and occasionally just before and during 
menstruation. The findings may be imitated by a retroflexed uterus, the angle of 
flexion being soft, and by a fibroid in the uterine wall. Indeed, the isthmus may be 
so softened and elongated that the cervix has been held for the whole non-pregnant 
uterus and the pregnant fundus has been diagnosed as a tumor of the uterus or 
adnexa. On the other hand, even in pregnancy, the sign may be absent or very 
slightly marked, or, owing to fat or rigidity of the parts, it cannot be elicited. 

Changes in Form, Size, Consistence, and Position of the Uterus.—These have 
been described in the Physiology of Pregnancy and Local Changes (p. 70). 

(a) Form.—The change from the thin pear shape of the virgin uterus to the 
rounded, plump, bulbous form, is very noticeable. If the ovum nests very near to 


Fic. 286.—FLATTENING AND LENGTHENING OF Urprus IN EARLY PREGNANCY. 


the entrance of one tube, that half of the uterus will develop first and give the fundus 
great asymmetry, and it might lead to a false diagnosis of extra-uterine or Contes 
pregnancy (Fig. 349). (See Ectopic Pregnancy.) It is called “‘ grossesse Fhe era 

by the French. In the later development of the ovum the symmetry pee iea 
lished. Early in pregnancy one lateral half is thicker than the other, or either t € 
anterior or the posterior wall of the uterus 1s bulged outward more, these Deen 
being due to the location of the ovum (Fig. 286). Toward the end of this trimester 
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the bulging of the fundus at the sides, above the relatively small cervix, may be 
appreciated by the finger placed in the lateral fornices. es 

(b) Size-—Every enlargement of the uterus gives rise to the suspicion of preg- 
nancy, and steady increase in size is one of the most valuable signs we have, but at 
least two examinations are required, and the examiner must be capable and careful. 
The same rate of growth is found with no other uterine tumor. A phenomenon 
that has not been explained is a sudden softening and enlargement of the uterus, 
sometimes asymmetric, followed, after a short period, by a return to the original 
conditions. It easily leads to errors in diagnosis. If a uterus that has shown the 
usual gradual enlargement of pregnancy suddenly begins to grow too fast, one will 
suspect a polyhydramnion or hydatid mole; if the growth is interrupted and reces- 
sion begins, a blighted ovum. The accoucheur carefully notes the size of the uterus 
at his first examination. Four weeks later he examines again, and if the uterine 
tumor corresponds in size to that expected for pregnancy, such adiagnosisis always 
certain. Hematometra and fibroids do not grow like this. 

(c) Consistence—An experienced hand can very often make a diagnosis of 
early pregnancy from this one sign. A pregnant uterus is elastic, spongy, and soft, 
resembling dough. At the site of the ovum the corpus is a little softer than the 
empty part of the uterus, sometimes feeling like fluid, while between lies a groove 
which is quite soft. This last phenomenon is not constant and hard to elicit, and 
the conditions must be unusually favorable (Fig. 95). Braxton Hicks called atten- 
tion to the intermittent uterine contractions of later pregnancy. The author has 
felt the uterus contract as early as the eighth week, and it may even contract in 
spots. This sign may be used for diagnosis (Dickinson). A soft spot above the 
cervix in the early weeks,, Ladin believes, is a valuable sign. 

(d) Position.—The strong anteversio-flexio of the uterus, lying like a lump of 
dough upon the bladder, serves to draw the attention to a possible pregnancy im- 
mediately on the introduction of the finger into the vagina. The uterus seems to 
be somewhat imbedded in the pelvis and does not partake readily of motion im- 
parted to it. 

These four signs, taken together, and by an experienced examiner, are suffi- 
cient to make a highly probable diagnosis of pregnancy. The changes in form, 
size, and position may be shown by the 2-ray combined with pneumoperitoneum 
(Peterson). This procedure is not without danger and seldom necessary. 

General Considerations.—The examination should be conducted systemati- 
cally, all the points being elicited, not being satisfied with one or two. The bowels 
and bladder should be emptied, all constriction of the abdomen removed, with the 
patient lying, appropriately draped and at ease, on a table. If a definite order is 
followed, none of the signs will be overlooked, and the accoucheur will be spared the 
mortifying necessity of requesting the patient to go back on the table for reéxamina- 
tion. It need not be reiterated that the usual antiseptic precautions are to be fol- 
lowed, but the advice to be gentle in all manipulations on or about the uterus 
must be repeatedly emphasized. Beside the unnecessary pain caused by rough 
pressure there is real danger of provoking abortion or damaging the tender ovum. 
Since a positive diagnosis in the first trimester may be made only under most 
favotable circumstances, the accoucheur should leave the answer doubtful, rather 
than to announce a probable condition as certain, and request the patient to return 
in four weeks. In cases where the reputation of the woman is concerned it is best 
to wait until the positive signs of the second trimester are present. If the examiner 
suspects that the woman desires a diagnosis with a view of going to an abortionist 
for criminal purposes, he should withhold it entirely for several months, as the 
public believes abortion is safe only in the earliest weeks. Under no circumstances 


may a physician prescribe a placebo to satisfy the woman’s desire for an abortifi- 
cient. 
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When an alien albumin gets into the blood it is at once reduced, 7. e., converted into peptone 
and amino-acids by a proteolytic ferment. This ferment did not exist before, but was produced 
as a reaction against the foreign albumin. It may, therefore, be called protective. Ferments also 
appear in the blood to digest and assimilate other bodies, ¢.g., sugars. These ferments, Abder- 
halden claims, are specific, 7. e., each one will reduce only that substance which is introduced 
into the blood and which causes the development of the protective enzyme, but late studies tend 
to disprove the idea of specificity. 

The ovum attached to the uterine wall throws off an alien albumin. Sometimes villi break 
off and float away in the maternal blood. Protective ferments are developed to reduce these 
foreign bodies. The existence of such ferments can be demonstrated in the blood of the pregnant 
woman. The presence of the placenta has evoked them, and if we can show that her blood con- 
tains them, it is logical to assume that she harbors a placenta, 7. e. , 18 pregnant. This is one of 
the results of Abderhalden’s work, a serodiagnosis for pregnancy. The test is very delicate, its 
specificity is not proved (Wells) and it is of no practical oostetric value at present, but the proof 
that fetal elements exist in the maternal blood is of great physiologic and clinical significance. 
Hirsch introduced the interferometer as an adjunct to the Abderhalden test and Streck believes 
it is an improvement. ? 

Other tests for pregnancy that at least deserve mention are: the antitrypsin test of Rosen- 
thal, the complement-fixation test of Fieux and Mauriac, the miastagmin reaction of Ascoli, the 
epiphanin reaction, and those tests which show diminished sugar tolerance. 

The adrenalin-glycosuria test—during pregnancy a hypo of adrenalin, causes sugar to appear 
in the urine. : 

Kamnitzer’s phloridzin test (marketed under the name ‘Maturin’’?)—the administration of 

+ mg. of phloridzin, causes glycosuria. 

The glucose test—200 grams. of grape-sugar per os, given on an empty stomach, causes 
glycosuria. Bourne discusses the sugar metabolism in pregnancy. The kidney sugar threshold 
is lewered, for some mysterious reason, immediately after fertilization and this gives the basis 
of the test, as a moderate feeding of glucose will pass over to the urine at once. : 

Fahraeus’ red blood-corpuscle precipitation test—the red cells settle out of the diluted blood 
very quickly in pregnancy—1. e., in two hours, requiring six hours in the non-pregnant state. 

Widal’s digestive hemoclasia test—200 c.c. of milk taken fasting, causes leukopenia (also a 
test for liver function). All these possess only academic interest. 
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CHAPTER XIX 
SYMPTOMS AND SIGNS OF THE SECOND AND THIRD TRIMESTERS 


Durinc the second three months of pregnancy there is usually a subsidence of 
the symptoms called sympathetic,—the nausea and vomiting, salivation, neuralgias, 
and the irritability of the bladder,—with an increase of the mechanical symptoms. 
Menstruation is still absent, and a new subjective symptom develops—the patient 
feels the motion of the child. 

Quickening.—About the sixteenth to the eighteenth week the woman begins 
to feel something in the abdomen, entirely unlike any previous sensation. It is 
said to resemble the fluttering of a tiny bird in the hand. It usually takes her a 
week to determine what it is, and finally she concludes it is the movement of the 
child within her. She is usually beset with various emotions, especially if this be 
her nature, and immediately feels the full glory of maternity. “‘Quickening”’ is 
the term applied to the first perception of the active fetal movements, and is a relic 
of the barbarous time when the ovum was considered inanimate until it was felt. 
The law reflected this belief and, until recently, a woman could be hanged for murder 
if she had not ‘‘felt life,”’ or ‘‘quickened,”’ and the innocent babe thus executed too. 

Fetal movements are felt earlier by women who have felt them before, and thus 
have learned to recognize the faint impulses, and cases are recorded of “ feeling life” 
at ten weeks after conception. The motions may not be sensible until the sixth or 
seventh month, and in rare instances not at all throughout pregnancy. The author 
had one such case where, in two pregnancies, the child was never felt and was born 
well at term. The movements, which are weak at first and later stronger, may be 
so vigorous that the patient’s rest is disturbed, or they may be very sluggish through- 
out pregnancy. Rest, warmth, and narcotics diminish the motion; their opposites 
increase them. A shock, physical or mental, may abolish the movements for a time, 
even if the child is well. The motion may also cease, without cause, for periods of 
days or weeks. Hunger and fever at first stimulate the fetus; later, paralyze it. 
As asymptom of pregnancy, the quickening is of but presumptive value, because the 
mother, if she desires offspring, only too easily imagines the sensation. Fetal move- 
ments are declared in nearly every case of pseudocyesis. Montgomery refers to the 
famous case of Queen Mary, whose disappointment on learning that her fancied 
fetal movements were only the signs of a beginning dropsy, caused her to instigate 
terrible persecutions of the Protestants. Active intestinal peristalsis gives the 
patient the impression of the movements of a child, as also may contraction of the 
recti muscles, a tumor in the belly falling from side to side, and contractions of 
portions or all of the uterine wall when there is a fetus, but it is dead. 

One may use the symptom for diagnosis in intelligent women who are without 
motive for deception. It may serve as a sort of check on the date of the last menses, 
in determining the length of pregnancy. In primipars, count twenty-two weeks 
ahead to find the probable date of confinement; in a multipara, twenty-four weeks. 


OBJECTIVE SIGNS—SECOND TRIMESTER 
Owing to the presence of positive signs, the diagnosis of pregnancy may be 
affirmed during this trimester. Although some authors assert that conditions exist 


where one must wait until the physiologic end of gestation arrives for asure diagnosis, 
the writer has never met such a case. 
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The Intermittent Uterine Contractions.—Braxton Hicks first described them, 
and they are sometimes named after him. As early as the tenth week the whole 
uterus can be felt to contract, assuming more of a pear shape and then relaxing, 
without any perception by the mother. The contractions recur at very irregular 
intervals—minutes or hours and perhaps days. Parts of the uterine muscle may 
also contract and confuse the diagnosis. A cold hand, brusk manipulation, the 
active movements of the child (B. Hicks), bring on the contractions, and toward the 
end of pregnancy, or when premature labor is threatening, the irritability of the 
uterus is such that even ordinary palpation causes the uterus to harden. Nor- 
mally not felt by the mother, they may be present in the latter weeks and disturb 
her rest seriously as “false pains.” These usually produce no dilatation of the cer- 
vix, and thus are distinguished from true labor pains. A neurotic temperament 
explains the phenomenon. It is claimed that the virgin uterus contracts, and we 
know that a non-pregnant uterus can expel blood-clots, membranes, and fibroid 
tumors. The contractions of pregnancy, therefore, are only the evidence of an 
exaggerated normal function of the uterine unstriped muscular fibers. The inter- 
mittent uterine contractions have the action of a local heart, squeezing the 
blood out of the sinuses and allowing the influx of new blood in diastole; second, the 
pelvic tissues and cervix are softened by the local hyperemia produced, and the so- 
called ‘‘vital dilatation” is favored; third, the regular assumption of the uterus 
of its proper pear form causes the fetus to take, and keep, a position favorable 
to labor. 

Soft fibroids and hematometra may cause the uterus to contract, but not in 
typical fashion, and the recti muscles sometimes imitate the sign; but with these 
eliminated, the intermittent uterine contractions become positive evidence of 
pregnancy, and are found irrespective of the life or death of the fetus. 

Active fetal movements felt, seen, or heard by the obstetrician are a certain 
sign of pregnancy, and, in favorable cases, the observer being skilled, may be de- 
termined as early as the twelfth week (Pinard). One may see the slight shock of 
the abdominal wall, or the passage of a limb under it, and sometimes the motions 
are so vigorous that they are visible through the clothes, much to the embarrassment 
of the mother. With the stethoscope, one hears a light tap, like that of the finger 
against the back of the hand, held with its palm against the ear. With the hand 
laid on the belly, one perceives a weak knock, or stroke, but sometimes quite tumul- 
tuous actions of the extremities and back. Fetal hiccup has already been referred 
to. Active intestinal peristalsis bears some resemblance to this motion, as do also 
partial uterine contractions, and, remarkable as it may seem, these movements have 
been imitated by the abdominal muscles, so that even painstaking examiners have 
been misled. The famous case of Joanna Southcott, the false prophetess, who 
thus carried on an imposture for years, is one in point. Eliminating these sources 
of error,—and this is very easy,—the sign is a positive one of pregnancy and of the 
life of the child. . 

Passive Fetal Movements.—Owing to the flaccidity of the uterine wall and the 
amount of liquor amnii, we can give certain movements to the fetus which have been 
called “ballottement” or “‘repercussion.”” The sign is best elicited with the patient 
in position for the usual gynecologic examination. Two fingers in the vagina give the 
body, felt just above the cervix, a gentle push; the abdominal hand feels it strike the 
fundus of the uterus, and the fingers feel it come to rest again on the cervix Oe 
287) . This is typical ballottement and is very rarely thus obtained, pu ee ie 
ing the body leave and return to the fingers in the vagina. eae ee 
from the sixteenth to the thirty-second week. Before this time the fetus . eae 
and after it too large, with too little liquor amnii, but one may obtain partia : e- 
ment of the head by means of the abdominal examination, especially in ee, Samet 
Another method of obtaining the sign is to place the woman at the edge of the be 
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on her side, allowing the uterine tumor to hang over. A stroke on the uterus from 
below is now given—a very uncertain procedure. pe a 

Ballottement may be simulated by an anteverted uterus floating nm ascitic fluid, 
a fibroid or ovarian tumor with long pedicle in the same, and a stone in the bladder. 
It, therefore, becomes a positive sign of pregnancy only when these three are ex- 
cluded. 


Fig. 287.—BaLLOTTEMENT. HrapD RETURNING TO FINGER. 


Direct Palpation of the Fetal Body.—This sign depends entirely on the skill of 
the observer. On palpating an enlarged uterus one will feel a hard body with parts 
which resemble the head or extremities of a fetus, but one must avoid hasty con- 
clusions. 

Fetal parts may be discovered as early as the fourth month, and as the child 
grows more and more, can be differentiated, so that later we can distinguish “large 
parts’’—head and breech—and “‘small parts’’—the extremities. Lumps of feces in 
the sigmoid, carcinoma of the peritoneum, sarcoma of the ovaries, tumors of the 
omentum, fibroids of the uterus, can all assume shapes and positions which would 
mislead a careless observer. The absence of fetal parts, in a case of pregnancy where 
they should be felt, will lead to the suspicion of a blighted ovum or polyhydramnion. 

Auscultatory Signs.—The Fetal Heart-tones—Mayor, of Geneva, in 1818, 
described the fetal heart-tones, but it is believed (Fasbender) that they were first 
heard by Philip le Goust, in 1650. Lejumeau de Kergaradec, in 1822, published a 
monograph on the subject which is classic, and but little has been added to our 
knowledge since. Both observers were listening to discover the sounds made by the 
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fetus splashing in the liquor amnii. Depaul heard the heart-tones as early as the 
eleventh week, but usually one finds them first in the fifth month of gestation, 
though it often requires close application and favorable external conditions, even 
at this time. At first faint, the beat becomes stronger as the child grows larger. 
When nearer to the abdominal wall, the sound is heard better, also through a thin 
wall, and when the baby’s back is directed anteriorly. A large amount of liquor 
amnii, the placenta lying in front, the uterine bruit, rumbling gas in the bowels, and 
external noise all easily extinguish the sound. 

The fetal heart-tones resemble the tick-tack of a watch heard by the ear 
through a pillow; tick—short pause, tack—long pause. The first sound is 
isochronous with the systole of the heart and with the pulse in the umbilical 
arteries; the second sound is due to the closure of the semilunar valves. 

The rapidity of the beat normally varies from 120 to 160 per minute, the usual 
range being 132 to 144. Mention has been made of the supposed influence of sex, 
and experience does seem to show that girls’ hearts beat faster than boys’, but the 
knowledge is of little value in practice. Marked variations in rapidity of the heart- 
beat occur without cause, the count running up to 180 even, and then subsiding. 
Fetal movements accelerate the beat; palpation of the fetal body does the same. 
Fever, fasting, asphyxia, and hemorrhage increase the rapidity of the heart. 
Uterine contraction, pressure on the fetal brain, slow it. 

Pestalozza obtained a cardiogram of the fetal heart, and the writer has felt 
it beat through the abdominal wall in a case of face presentation, an experience 
reported by others also. Falls has re-introduced the metroscope for listening to 
the fetal heart per vaginam. 


Methods of Examination.—One will use the naked ear when without an instrument, and in 
places where rumbling exterior noises interfere, but it is disagreeable to patient and examiner. A 
constrained position should be avoided, because this produces circulatory noises in the middle ear, 
and a smooth towel must always be laid between the ear and the skin. 

During auscultation with the usual stethoscope, nothing may touch the instrument save 
the skin of the patient and the ear of the examiner. Pressure with the fingers causes a faint hum, 
which often completely covers the sounds. This may be obviated by holding the bell in place 
by means of a rubber band. 

Best of all is the head stethoscope shown in Fig. 288. One may hear the fetal heart with 
it when it is inaudible otherwise. The author finds it indispensable in his practice. . 

The patient is comfortably arranged at the side of the bed or on a table, and appropriately 
draped, exposing the abdomen. In doubtful cases the night-time should be selected, and all 
exterior noises rigidly excluded. Up to the fifth month the stethoscope should be placed in 
the median line at the edge of the pubic hair. When the child is palpable, one will be able to 
determine where the heart is located and listen there. It may be necessary to push the child 
against the abdominal wall with the hand, so as to bring its heart nearer the stethoscope, and an 
the early months, if a diagnosis is imperative, one could lft the uterus up nearer the aes 
wall with the fingers or a colpeurynter in the vagina. Experiments are now being carried on wit 
telephonic amplification of the heart sounds. 


The fetal heart-tones are the most reliable sign we have for the diagnosis of 
pregnancy. Unless the mother’s heart-beat is transmitted to the lower abdomen 
and has the same rapidity (fever, Basedow’s disease), there is no question about the 
existence of a child in the belly. By feeling the mother’s pulse while listening 
over the uterus, and noting the difference, 72 and 140, and by following the line of 
increasing intensity of the sounds, the sign is easily proved. 

The Fetal Souffle —This is sometimes called the funic souffle, a name given to it 
by its discoverer, Evory Kennedy, in 1833. It is due to the rush of blood through 
the umbilical arteries, and is heard when they are subject to pressure eee 
or tension, for example, coiling of the cord around the neck, cord ease panes 
the back of child and abdominal wall, and under compression by the stet eee 
Bumm believes the funic souffle arises in the fetal heart during pressure on the cor 

hi omen the writer has felt the cord coursing over the fetal back. In feta 
we ice e one hears cardiac murmurs with the usual fetal heart-tones. These 
ce nee disappear after delivery, or, if the disease is organic, be permanent. 
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Fig. 288.—Tue DrLer-Hiniis OBsTeTRic STETHOSCOPE. 


Fie. 289.—Tun Fineers DererMinr THR CHANGES IN THE SHAPE OF THE UTERUS. 
The fornices are flattened and one feels the bulging uterus at the sides. 


The fetal souffle is a soft, blowing murmur heard with the first sound, but it 
may be with both, or even diastolic. It occurs in about 15 per cent. of pregnant 
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women, being more common during labor. When present, this sign is diagnostic 
of pregnancy. 

The Uterine Souffle-—Kergaradee, in his paper (1822), described a sound which 
he heard while listening at the sides of the uterus, and he ascribed it to the rushing of 
blood through the placenta, calling it the ‘placental souffle.” It is a soft, blowing 
sound, synchronous with the maternal heart, having a rushing character similar 
to the bruit heard in an aneurysm or in the veins of the neck, or like the French 


Fra. 290.—SK1AGRAPH oF Fivp anp A Hair Monts PREGNANCY. 


“vous,” pronounced in a low, blowing tone—‘“voo.”” During uterine contraction 
it is diminished or altered in quality; sometimes both. 

It is heard best at the left side of the uterus, low down, but may be heard on 
the right side or anteriorly—occasionally all over the uterus, or on both sides. 

It may be loud, drowning the fetal heart-tones, or soft, hardly audible—even 
absent in some (10 per cent.) cases. It may be heard at one time and be absent 
in the same place later. It may disappear during the examination. 
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In character it is humming, blowing, rushing, sibilant, or even musical. It 
may be continuous or intermittent or wavy. It is without shock, and is usually 
single, but may be both systolic and diastolic. Sometimes pressure with the stetho- 
scope intensifies the sound and alters its character, and one may feel the rush of 
the blood at the side of the uterus with the fingers as a systolic, fine vibrant thrill. 
The origin of the sound is in the large vessels,—arteries and veins in the sides of 
the uterus,—and its similarity to the sound of a varicose aneurysm 1s striking. 
It is not in the placenta because it has been heard after the placenta is removed, 
and at locations far from the placental site. It seems loudest near the placental 
site. There is no sound by which we can locate the placenta, though in extra- 
uterine pregnancy a marked uterine souffle will serve to indicate the location of 
the ovum in the belly. The sound does not come from compression of the iliac 
arteries by the uterus, because it is heard with the patient in the knee-chest posi- 
tion and before the uterus has a chance to compress them. 

Depaul has discovered the uterine souffle as early as the twelfth week, but most 
observers have not heard it until the sixteenth week. It is found whether the fetus 
is alive or dead, but usually diminished in the latter case. 

As a diagnostic sign of pregnancy its value is only probable, because it is 
heard over all rapidly growing tumors—fibroids, ovarian cysts, even in enlarged 
spleen and liver, and in cages of anemia and maternal heart disease, the cardiac 
murmurs being transmitted. 

Changes in Form, Size, Consistence, and Position of the Uterus.—These have 
already been considered under the Physiology of Pregnancy. In the diagnosis of 
pregnancy the shape of the uterine tumor, its size for the supposed length of 
gestation, the consistence and location—all these are hardly imitated by any other 
condition: the practised hand, with one grasp, can usually get enough information 
for a decision. Any doubt will be set at rest by determining the rate of growth of 
the uterus, when examined at intervals of three to four weeks. No other tumor 
grows so rapidly nor so typically. A peculiar phenomenon that is as yet unex- 
plained, and which may confuse the diagnosis, is a sudden enlargement of the uterus 
to the size of one several months longer pregnant, and then, as sudden, a subsidence 
to the natural size. It is referred to by Buettner and Dickinson. In the author’s 
case it very materially complicated the diagnosis. Should the uterus cease grow- 
mg uniformly, or even get smaller, the ovum is probably blighted. 

These signs, together, give us positive information of pregnancy. 

O'Donnell, of Chicago, in 1911 demonstrated an z-ray picture of a woman 
six months pregnant. Since then much work has been done on the subject, and 
expert radiologists have discovered, in favorable cases, parts of the fetal skeleton 
as early as the eighteenth week. Peterson, of Ann Arbor, using the x-ray com- 
bined with pneumoperitoneum, can diagnose pregnancy as early as the sixth week. 
In doubtful diagnoses roentgenology should be invoked. 

Changes in the Skin.—Pigmentation; the mask of pregnancy ; the strize 
gravidarum i the changes in the navel—at first retracted, then pouting, then drawn 
up; the varicose veins—all these are significant, but have little real diagnostic 
value. The secondary areola on the breasts is a useful but inconstant sign. 
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The menses continue absent. Any bloody show now is either pathologic or 
means that labor is beginning. The morning sickness is usually absent. Its 
persistence or reappearance indicates the necessity for a careful examination of 
stomach, liver, and kidneys. Rarely, the vomiting is the result of cramping of the 
stomach by the high uterus. Active fetal movements are a more pronoanced 


symptom, and may harass the mother, but the child usually quiets down as labor 
becomes imminent. 
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Lone painless uterine contractions become more and more noticeable as the 
months go by, until, toward the end of this trimester, the uterus often responds to 


very slight irritants. In this way the cervix and pelvic structures are prepared 
for the great dilatation they are about to undergo. 


2. The examiner now has no trouble to feel the movements of the child. 

3. Ballottement, or repercussion, is not obtainable, unless there is a great 
deal of liquor amnii (polyhydramnion), but partial repercussion is easily elicited, 
especially in breech presentations. 

4. Direct palpation of the fetal body is plain, and toward the end of the tri- 
mester is the same as during labor. One may now diagnose the presentation and 
position. 

5. The fetal heart-tones are louder and more constant, and one is more likely 
to hear the funic souffle and active fetal movements. 

6. The uterine bruit is more intense and more distributed. 

7. The changes in form, size, consistence, and position of the uterus are very 
marked. These have already been discussed. (See p. 82.) 

8. The x-ray will always disclose the fetal skeleton. 

Only gross carelessness will explain a mistake in the diagnosis of pregnancy 
during this trimester. Excessive fat in the abdominal wall, the presence of tumors, 
ascites, and general peritonitis, in the author’s experience, have caused much 
difficulty, but have not rendered a working decision impossible. 


SUMMARY OF THE DIAGNOSIS OF PREGNANCY 


First TRIMESTER 


Giese hiere OCU CR Tae Ag ey Saeed BR SAA gle Cl BS yh Presumptive 
WIGEAINE BE ETICNS. SALVA TOU CLO e rs ee Sta 6. RE eet Presumptive 
RING CT IC QTCASLS Enh cet as Cue ee es Poko Ree Presumptive 
‘ENS atsTerec Sue g = (hae en ey net ee a, Bic ine agen See eee Presumptive 
DOLseIn ge OMCernvis ANC SVACINA eMail ena ERE ML kieec a oe Presumptive 
1S VSP AS ETT 0 ye ede On cae geet aPC ch SR Che oc Cae Probable 
Changes in form, size, consistence, and position of uterus. ... Probable 
Pa boritorvamonhood sams ayemee sees eras toe tem ae Dubious 


Taken all together, with careful exclusion of conflicting conditions, a highly 
probable diagnosis may be made toward the end of the first three months. 


Seconp TRIMESTER 


PR GHeTI Cer Ol ICUSeS! crcrtnrs a Botte soe mare Pe ey cake Barro: Presumptive 
Cygne kc eriard comer ete Meier EE 28h shank ache pistetads sae ena ghar, Presumptive 
Intermittent, ULerine CONtPACHIONS. .fyace whos ties ecm aot es oe Probable 
Active fetal movements discovered by the accoucheur ...... Certain 
Ballottement (with the three restrictions) .........-.-.-.-- Certain 
Direcepalpatiom ottetal bodyiaureena sere. sce tre oe oats Certain 
Repalbheart-tOnes aAnGrsOUIULes sate ee ee ovis fate ne martensite Certain 
ILC SOUMO ts Labrie caine Celie eos Rotor cite Oar oh Probable 
Changes in form, size, consistence, and position of uterus . . . Certain 
Skiagraph of fetal skeleton...........--.. 0 ee eeeeeeeenees Certain 


Rarely it is impossible to make a positive diagnosis at the end of the sixth 

month of gestation. In the third trimester all the signs become more apparent 
incing. 

za Pie Diesnocie of Lightening.—When the woman notes, toward the end of 
pregnancy, a subsidence of the symptoms referable to the upper abdomen and an 
increase of pelvic symptoms, and at the same time a change in Ua ek as 
of the belly, as is described on p. 87, it is fair to assume that lightening has 
ee examination, one finds the anteversion of the uterus increased,—the 
plateau-like fundus, the head deep in the inlet,—and on internal exploration ue 
changes described and illustrated on p. 89, the diagnosis 1s Lee Nee 
prognostic value attaches to this phenomenon. It means that the particular hea 
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can pass the particular pelvic inlet, and since the majority of serious pelvic de- 
formities are at the inlet, it predicts a successful delivery. Lightening may be 
absent in the following conditions: Contracted pelvis and its equivalent—a large 
fetus; twin pregnancy; polyhydramnion; multiparity; occipitoposterior posi- 
tions; presence of the placenta in the lower uterine segment (placenta previa) ; 
tumors blocking the inlet. In primipare the absence of lightening is very signifi- 
cant. 

Diagnosis of the Life and Death of the Fetus.—Without positive evidence to 
the contrary, a fetus is considered alive. While we can easily assert that the child 
lives, we can less readily be sure that it is dead. The heart-tones, the fetal souffle, 
and active fetal movements determined by the accoucheur are convincing that 
the fetus lives. In a woman who is healthy and feels perfectly well it is usually 
safe to assume that the child is living. 

Symptoms and Signs of Fetal Death—1. Cessation of fetal movements after 
they have been felt. Presumptive. 

2. Languor, malaise, light chilliness, foul taste in the mouth, symptoms which 
are due to the absorption of toxins from the dead fetus and are analogous to those 
arising from degenerating fibroids, are presumptive symptoms only. The same is 
to be said of the feeling of weight, or of a body lying heavily in the abdomen. 
Sudden cessation of the nausea and vomiting, in the early months, is suggestive of 
fetal death. . 

3. If a woman gives a history of losing several children at a certain month in 
pregnancy and now has identical symptoms, the information is suggestive. Whena 
cause exists for anticipating fetal death, the diagnosis is rendered easier. Such 
conditions are syphilis, eclampsia, nephritis, high fever, cholera, ete. 

4, Absence of heart-tones. This sign is of value only after repeated, pro- 
longed examinations, under most favorable conditions (quiet room, proper posi- 
tion, etc.), have failed to find the heart-tones. 

5. Cessation of growth of the uterus and abdominal tumor. A valuable sign 
if controlled by examinations repeated every three weeks. The uterus, instead of 
growing, gets smaller, harder, and usually more evenly resistant all over; though, 
occasionally, it becomes irregular, and then making the distinction from a fibroid 
is very difficult. The intermittent uterine contractions are more marked and there 
may be an occasional discharge of bloody or brownish mucus. Unless carefully 
considered, this sign may be fallacious, because, sometimes, the uterus apparently 
ceases to grow or even grows smaller for a time, even with a living child (one of 
the causes of placenta circumvallata), and, again, the uterus may enlarge after the 
death of the ovum, as in hydatidiform mole. 

6. The only positive sign of fetal death is the palpation of the softened and 
macerated fetal head, with the bones freely movable on each other, the scalp 
hanging like a loose sac. This sign may be elicited through the vault of the vagina, 
through the cervical canal, or, rarely, through the abdominal wall. Maceration of 
the fetus is usually so far advanced in a week to ten days that the softening of 
the skull may be discovered. On abdominal examination the uterus and fetus do 
not have the characteristic feeling of elasticity and firmness, but this sign is hard 
to elicit and is valuable only to an experienced accoucheur. Horner, in 1921, 
showed an 2-ray picture of a macerated fetus in utero with overlapping of the 
skull bones, but this is not a positive sign. 

ie The discharge of bloody liquor amni or milky fluid is suggestive, but one 
must eliminate hydrorrhea gravidarum and early rupture of the amnion with sub- 
chorionic development of the ovum. 

8. The breasts cease to grow, becoming flabby and pendent. Presumptive. 


9. The patient loses weight, which is significant, because she ought to gain in 
the last four months. 
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10. The finding of acetone and peptone in the urine has no significance. 

tt Absence of the usual basal metabolism increase in pregnancy (Baer). 

_ 12. Guirauden found that reduction of the clotting time of the blood to five 
minutes or less shows that the fetus is dead. The author’s experience in 9 cases is 
confirmatory. 

It is not absolutely necessary to make a positive diagnosis, since, if the fetus 1s 
dead, delivery will soon oceur. (See Missed Abortion, Chap. XXXII.) It is usu- 
ally not necessary to induce labor, because no harm results, except in the rarest 
instances. The woman is instructed not to have intercourse, to take no douches, 
etc., and to report any unusual symptoms. 

Diagnosis of Multiparity—It sometimes becomes necessary, especially in 
medicolegal cases, to determine if an existing pregnancy is the first one, or if a 
woman has previously borne a child. Such a diagnosis can usually be made if 
sufficient care be used, but if more than five years have elapsed since the birth of the 
last child, if it was small or prematurely born, if it was removed by a crushing opera- 
tion or by a cesarean section, or if the genitalia be very large, it may be impossible 
to come to a positive decision, because the only signs we have are the relics of the 
traumatisms of labor. 

1. The deep rupture of the hymen and perineum. If the perineum is torn 
and the patient avers that no operation on it had been performed and that she never 
suffered local injury or had an ulcerous disease, the sign is positive. If the patient 
wishes to hide the previous pregnancy, she may claim to have suffered injury in 
some way. Rupture of the hymen alone is not so certain a sign, since it almost 
always tears during coitus. Deep tears, forming later the caruncule myrtiformes, 
occur only during labor or the delivery of a large body, as a fibroid. The hymen 
may be congenitally absent, or it may be so distensible that it does not rupture 
during delivery. The author saw only one such case, with a syphilitic fetus weighing 
three pounds. 

2. Deep tears and scars in the cervix. In primipare the cervix is conic, 
with a round os. Jn multipare, owing to inevitable greater or less laceration, the 
portio vaginalis is more cylindric or knob-shaped, and the os is a transverse slit. 
Even if the laceration of the cervix is only moderate, one can distinguish two lips— 
an anterior and a posterior. Scars in the cervix may result from operation, ulcera- 
tion, afd disease, congenital or acquired. Prolapsus uteri and eversio cervicis 
have been found in infants; and chronic cervicitis, in virgins, may cause changes 
which imitate a parous cervix. 

3. Vaginal scars are often the result of labor, but they may be due to opera- 
tion, injury, or ulcerative process, which not infrequently complicates the acute 
infectious diseases, e. g., measles and scarlatina. The vagina of a nullipara is 
rugous, rough, and tight, the levator ani holding it well up against the pubic arch. 
In a multipara the reverse is true, but if many years have elapsed since child- 
birth, a great deal of the original condition is reéstablished. The laceration of the 
urogenital septum and of the anterior strands of the levator ani is one of the most 
constant of puerperal injuries. 

4. The breasts are more pendulous, flabby, with deeply pigmented areole, 
and sometimes colostrum may be expressed from the nipples. The fallacies under- 
lying this sign have already been mentioned. 

5. Strize gravidarum may be found on the breasts, abdomen, and thighs— 
old, white, crinkled, and silvery, mixed with the pinkish or purplish lines of a new 
pregnancy. Strie are found in fat people, in girls as they round out at puberty, in 
some cases of abdominal tumors, after typhoid fever; and, further, they are absent 
in 5 per cent. to 10 per cent. of pregnancy cases. 

6. The recti and abdominal muscles are usually relaxed and stretched after 
the woman has had a full-term child, but the author has seen several women in 
whom the abdominal figure was perfect after two or three full-term deliveries. 
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In medicolegal cases, therefore, one can seldom assert positively that preg- 
nancy has, or has not, taken place. Abortions and premature labor leave still 
fewer traces behind them, and in such instances the medical witness must exer- 
cise still greater caution. 

The Diagnosis of the Time of Pregnancy and the Prediction of the Day of 
Confinement.—Both physician and patient desire to know when labor will occur. 
One may wish to induce labor for contracted pelvis or to prevent overgrowth of 
the child; the other wishes to know so that she may arrange her household affairs, 
engage the nurse, and so forth, hence it is a matter of some moment to be able to 
discover the exact day, or come near it. Since the real duration of pregnancy is 
unknown, we can never be sure of the day when labor is to begin. The moment of 
conception varies, labor is more or less accidental, and, finally, the length of preg- 
nancy varies in different women and in the same woman in her succeeding preg- 
nancies. (See p. 24, The Duration of Pregnancy.) 

Determination from Data Given by the Patient—1. The date of the fruitful 
coition. No reliance is to be placed on the statement of the patient that the 
fruitful coition is distinguished by a peculiar sensation, and, therefore, may be used 
in the reckoning. The date of a single coitus is more reliable, and this may be 
known, as in cases of sudden death or absence of husband, rape, etc. If the monthly 
period, due within a few days of this date, remains absent, the probability that 
conception occurred about this time is very strong. One should count 273 days from 
the date of the single coitus to determine the date of confinement. In about one- 
half of the cases this date will be right within seven days. 

2. The last menstruation. Naegelé’s rule is to count back three months from, 
and add seven days to, the date of the first day of the last menstruation; for ex- 
ample, if the patient menstruated last beginning March 1st, December 8th will be 
the day of labor. In about 60 per cent. of cases this method is correct within eight 
days. 

3. Quickening. It is customary to count ahead twenty-four weeks in multi- 
pare and twenty-two weeks in primipare; but in view of what was said regarding 
this symptom, it is plain that no reliance at all is to be placed on the data obtained. 

Objective Signs.—1. Size of the uterine tumor, circumference of the abdomen, 
height of the fundus from the pubis or the navel—all these are valueless measure- 
ments, since so many conditions may disturb them; for example, the amount of fat 
in the abdominal wall, tumors and gas in the belly, the full bladder or rectum, 
polyhydramnion, twins, pendulous abdomen, contracted pelvis (Pendleton, Lit.). 

2. The determination of the size of the fetus gives more certain information, 
as from this we may guess, with a fair amount of accuracy, its age. Direct mea- 
surement of the length of the fetus in the uterus, as practised by Ahlfeld (Fig. 291), 
is possible, and, since the length of the child is our best (but poor at that) guide to its 
age, we frequently make use of this method. In primipare one branch of the 
pelvimeter (sterilized) is placed against the head from the vagina, the other branch 
resting on the breech. In multiparz, since the head usually does not enter the pel- 
vis until labor has begun, one puts the first branch of the pelvimeter over the upper 
border of the pubic symphysis. By doubling the figure obtained and subtracting 
2 cm. for the thickness of the soft parts, one arrives at the length of the fetus and 
from this may deduce the period of the pregnancy. A ten months’ child is 50 cm. 
Jong; one of nine months, 46 cm.; eight months, 42 em.; seven months, 38 em. 

Direct measurement of the fetal head has been practised, and Perret has in- 
vented a cephalometer for the purpose (Fig. 292). Such an instrument is entirely 
unnecessary, the ordinary pelvimeter giving equally good results. One first care- 
fully determines the position of the head with reference to the pelvis, and then 
places the branches of the pelvimeter as nearly as possible in the occipitofrontal 
diameter. One to two centimeters must be deducted from an oblique measure- 
ment to obtain the biparietal diameter, and another centimeter for the thickness of 
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Fic. 292.—Usine Prerret’s CepHALOMETER. 
Any pelvimeter may be used as well. 


the abdominal wall. Surprisingly accurate results are obtained, and the value of 
the procedure increases with experience. In breech and shoulder presentation the 
head is easily measured, unless labor has begun, but when the head has engaged, it 
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can no longer be properly grasped; then, however, the measurement is not needed. 
A biparietal diameter of 714 cm. means that the child is of about thirty weeks’ 
pregnancy, 814 cm., about thirty-four weeks, and 914 cm. about forty weeks. 

The measurement of the fetal head is especially desirable in cases of contracted 
pelvis, where the question of the induction of premature labor arises, or of a radical 
operation at the time of full-term labor. 

3. Direct palpation of the fetal body. Children may vary much in size even 
at identical periods of pregnancy. The author delivered, on the same day, a child 
at the eighth month of pregnancy which weighed eight pounds, and another, 
where the mother was three weeks beyond her reckoning, which weighed three 
and one-half pounds. It has also seemed that the child has periods of slower and 
quicker growth, similar to those of its extra-uterine existence. Again, the child 
may have a large head and a small trunk, or vice versa. It is clear, therefore, that 
all estimations of the period of pregnancy and of the probable date of confine- 
ment, based on the size of the fetus, are unreliable, and even if we do guess accu- 
rately we have no way of being sure that the baby will live even if it turns out to 
be a large one. The large baby just referred to died, the small one lived. Viability 
and size do not go together. 

4. Lightening before labor. It is quite safe to expect the delivery to occur 
within three weeks from the time the head settles into the pelvis. Often this oc- 
currence is attended by regular uterine contractions which may simulate the real 
pains of delivery. 

5. The changes in the lower uterine segment and cervix, as described in the 
physiology of pregnancy, give only relatively valuable information of the proximity 
of labor, because they have been observed three to six weeks before delivery, and 
may remain absent until actual pains have been in operation some time. The ex- 
treme sensitiveness of the uterus to external irritation which causes contractions 
may give a hint as to the nearness of labor. 
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CHAPTER XX 
THE CONDUCT OF LABOR 


Ir is a great satisfaction to the accoucheur to go to the home of the parturient 
knowing that everything for the proper conduct of labor has been provided and is 
in readiness. This sense of satisfaction is enhanced if he has with him a case or 
satchel containing all the instruments and apparatus, dressings, and medicines 
necessary for the usual case of labor and for the most common complications. 
What the accoucheur will carry in his obstetric satchel will depend on the condi- 
tions of his practice and individual preference. If his patients are on distant farms, 
he should take with him a complete obstetric armamentarium, which, though heavy 


| 


isostatic 
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and bulky, is necessary if he would give them all the benefits of his art. For a 
town or city practice, the instruments for the rarer operations—craniotomy, hebos- 
teotomy, ete.—need not always be carried. It is absolutely essential that the 
physician be prepared for the operations of perineorrhaphy, forceps, and version, 
and for the complications, postpartum hemorrhage and asphyxia neonatorum. 
The author’s satchel, for ordinary labor cases, contains the articles on the list sub- 
joined. For complicated cases a separate bag, containing everything for operations 
from perineorrhaphy to cesarean section, is provided. It weighs 50 pounds and 
is very bulky, but when the parturient cannot be taken to the hospital operating- 
room, the operating-room must be taken to the parturient. 
287 
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List or ArricLys IN Opsterric SarcHEL (Fic. 293) 


FOR ASEPSIS 
Two sterile hand-brushes. 
One surgeon’s gown and cap (Fig. 780). 
One white duck suit. 
Four pairs sterile rubber gloves. 
Four ounces lysol. 
Three jars sterile gauze and cotton 
sponges. 
Four ounces 95 per cent. alcohol 
One bottle bichlorid tablets 


MEDICINES 
One quart of ether. 
One ounce of fluidextract of ergot. 
Six bulbs of “Ergot Aseptic.” 
Three of pituitrin. 
Three of sterile camphorated oil. 
Two ampules 1 per cent. AgNOs. 
A working hypodermic syringe with 
tablets of morphin and scopolamin. 


SUNDRIES 
Linen bobbin (sterile) for cord. 
Six tubes twenty-day catgut No. 2. 
One wide-mouth jar with sterile silk gut. 
C. P. sodium bicarbonate for boiling in- 
struments. 
One nickeled copper pan for same. 
History sheets and cards for physician 
and nurse. 


Birth-certificates. 

Two sterile version slings. 

Test-tube and reagents for testing albu- 
min and sugar in the urine. 


INSTRUMENTS 
One pair Simpson forceps. 
Two scissors, long and short. 
Four artery forceps, long and short. 
Two tissue foreeps. 
Two vulsella. 
Two special cervix holders. 
One long uterine packing forceps. 
Three broad retractors. 
One box needles. 
Two needle-holders. 
One head stethoscope. 
One silver catheter. 
One rubber catheter. 
Two tracheal catheters. 
One baby scale and tape-measure. 
One anesthetic mask. 
One pelvimeter. 


FOR POSTPARTUM HEMORRHAGE 
One douche-can and tube. 

One 12-yard jar lysolized gauze. 
One 8-yard jar of same. 

One salt solution needle. 

Three 2-dram bottles sterilized salt. 
One tube Merck’s sterile gelatin. 
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Basins and towels are to be found at the patient’s house. If they are not, 
three one-quart cream pans and a package of six sterile towels must be added to 
the above outfit. All these things can be comfortably packed into a 17-inch 
“cabin” satchel. The instruments, all but the scissors and stethoscope, are 
packed in the pan, and are boiled in the same just before they are used. The medi- 
cine bottles are held in two bags made of ordinary white cotton duck, washable. 
Objection has been made to the leather satchel on the score of its becoming infected. 
This is possible if the physician is careless and allows it to become soiled with blood, 
etc. No contrivance can be invented to take the place of an aseptic conscience. 
By exercising care that the satchel is not soiled, by frequently cleaning it with a 
cloth dampened in alcohol, it may be kept in a safe condition. The instruments are 
boiled before using, and the aseptic articles are all in hermetically sealed bottles. 
When the satchel has been exposed to a known infected case, a half-ounce of forma- 
lin poured on a towel laid among the bottles, with the lids closed for a few hours, 
will sterilize it. A separate satchel should be used for infected cases. 

The Question of Assistance.—The time has come to make a sharp distinction 
between hospital and home obstetric practice. Careful study of existing con- 
ditions will convince any one that the safest place for the parturient woman is 
the special, well-equipped lying-in hospital. Here are all the facilities for the 
aseptic conduct of labor and the puerperium, here is the danger of child-bed in- 
fection properly evaluated, here only are the refinements of an operative technic 
possible, because the operator has the help of trained assistants. The newer 
procedures—vaginal cesarean section, hebosteotomy, cesarean section and _ its 
modifications, the treatment of eclampsia, ruptured uterus, asphyxia neonatorum, 
the repair of lacerations, etc., all procedures which save life and reduce invalid- 
ism—can be carried out immeasurably so much better in the maternity than 
at home, that one could wish every woman would go to such a hospital for her 
confinement. That the obviously pathologic case belongs in the hospital cannot 
even be discussed. Another benefit which is not so generally recognized is the 
effect on the physician. The maternity relieves him of a great deal of actual labor, 
it saves him many hours of tedious waiting, it lightens the burden of responsibility, 
and the knowledge that he is prepared for all emergencies gives him a feeling of 
security which reflects itself in his work. The drudgery inherent in obstetric 
practice is thus largely eliminated, and the field becomes more inviting to the best 
men of the profession. That such a movement will have a marked effect on our 
obstetric mortality and morbidity tables is self-evident. 

But the vast majority of births occur in the patients’ homes and will continue 
so in our day, and it, therefore, becomes our duty to better the conditions we are 
forced to meet. The people must not expect such good results as are obtained by 
the accoucheur in his specially equipped maternity, but it is surprising how much 
may be accomplished, and with simple means. The preparations and the obstetric 
satchel have been described. It is essential that the accoucheur have sufficient 
assistants. Every labor case should have two physicians. The duties of the assis- 
tant are, first, to watch the fetal heart-tones so that if the child should show signs 
of exhaustion or asphyxia, it be recognized in time, and the frequency of still-births 
be thus diminished; second, to keep an accurate history of the labor; third, to 
care for the patient during the first stage while the accoucheur is attending to other 
work, or obtaining the rest he will need for the proper conduct of the second and 
third stages. In this way an impending convulsion, or rupture of the uterus, or 
internal hemorrhage or any other complications will be discovered early enough 
for successful treatment; fourth, to give the anesthetic, and assist at eventual 
operation; fifth, to care for the baby or for the third stage, if the accoucheur is busy 
with the baby; sixth, to stay in the house an hour or more after delivery to handle 
a possible postpartum hemorrhage. 
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If obstetrics is ever to attain the dignity of surgery,—and it should,—if the 
parturient woman is ever to enjoy the same benefits as the surgical patient,—and 
she deserves them,—the accoucheur must be given sufficient help and the make- 
shift policies of obstetric practice must be abolished. 

Response to the Call.—The pregnant woman is to be instructed to summon 

the physician immediately when she feels that labor has begun, or when she thinks 
that something—anything unusual—has taken place, and the physician should 
respond at once. If the call comes at a time when he cannot answer, the ac- 
coucheur sends his associate or assistant to care for the woman until his arrival. 
In this way a malpresentation of the child or other complication may berecog- 
nized early, at a time favorable for its correction, the preparations for labor may be 
made (if the patient has no trained nurse), the bowels and bladder properly cared 
for, and the nervousness of the parturient allayed. 
Even before the accoucheur goes to the parturient he must have made up his 
mind exactly_bow_he 18 gome First of all, he must know how 
she stands at the threshold o Has she a good heart, good lungs, good 
kidneys, a good liver? Has she any hidden infection? Is her pelvis large enough? 
Is her baby too large? Does it lie in good position? Knowing all these things, he 
will have decided or will decide early in the first stage whether he will deliver the 
woman from below or perform elective abdominal section; he will have chosen 
the anesthetic best suited to the patient and will have prepared for all complica- 
tions. Upon his arrival in the birth room he should refresh his mind by reading 
the antepartum record, and take the blood-pressure, examine the urine of his 
patient, and inquire into her present general health. 

Asepsis and Antisepsis——These have reference to, first, the physician; 
second, the patient; third, the environment, and the same minute attention to 
detail is required as for an abdominal section. It is a question if the uterus can 
care for more infection than the peritoneum. 

Semmelweis, in 1847, called the attention of the world to the physician as a 
carrier_of infecken, and the latter’s importance in this rdle nests soe 
ever since—in fact it is exaggerated, for the public has held him responsible in 
cases of sepsis when he was not to blame. Cases of infection will occur under 
ideal conditions, and we must look for the cause elsewhere than in the accoucheur 
—probably in the woman herself, or even in the husband. The precautions the 
accoucheur is to take, as far as his work is concerned, are well recognized and ought 
to be the common property of the profession. 

The accoucheur should be of clean personal habits, should not soil his clothes 
by contact with postmortem tables, pus-basins, contagious disease cases, etc., ete. 
The accoucheur should not attend contagious diseases, individual favorable ex- 
perience to the contrary notwithstanding, anp He Musr ScrupuLtousty Avorp 
GettinG [nrectiveE Mareriat on His Hanps. 

This is the key-note of subjective asepsis and cannot be sufficiently emphasized. 
All infected things—pus, dressings, ete.—should be handled with forceps and per- 
fect rubber gloves. If the skin of the hands is once infected, it requires two days of 
frequent scrubbings, Zweifel says eight days, to obtain relative cleanliness again. 
No method of hand disinfection will do it at one operation. 


_ Hand Sterilization.—Fuirbringer’s Method.—Pare the finger-nails and remove subungual 
dirt with a dull instrument. Scrub for five to ten minutes in very hot water with green soap 
Soak hands in 65 per cent. alcohol one minute. Soak in bichlorid 1: 1000 three minutes. Mercurie 
iodid is a newer mercury preparation said to injure the hands less than bichlorid and to be as 
strongly germicidal. The author uses bichlorid first and then alcohol. 

__ Ahlfeld’s Hot-Water- Alcohol Method.—Pare finger-nails and remove subungual dirt: Scrub 
with soap and hot water for three to five minutes; scrub in 95 per cent. alcohol three to five min- 


utes, using a square of flannel in which the hands are wrapped until ready to examine or 
operate. 
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Halsted’ s Permanganate-of-potash Method.—Pare finger-nails, wash hands thoroughly, and 
remove subungual dirt. Scrub with soap and hot water five to ten minutes, immerse hands 
and forearms in hot saturated solution of potassium permanganate until stained deep brown. 
Immerse in saturated solution of oxalic acid until the skin is decolorized. Rinse in sterile water or 
sterile lime-water. Some surgeons use bichlorid in addition. 


While, scientifically, it is impossible absolutely to sterilize the human skin, for 
practical purposes any one of the above methods, if conscientiously carried out, and 
providing the hands have not recently been soiled with virulent septic matter, 
will prove safe to the patient. 

For absolute assurance against carrying infection the accoucheur should always 
wear rubber gloves in his practice, and these have the further real advantage that, 
to a great extent, they spare the skin of the hands from the corrosive action of 
antiseptics. The preservation of a smooth hand with well-groomed finger-nails is 
an essential item of an aseptic surgical technic. The frequent scrubbings and ap- 
plications of corroding antiseptic solutions will ruin the skin of the hands, and 
make them harder and harder to sterilize. Other advantages of the gloves are: 
they prevent the finger-nails from scratching the softened and delicate mucous 
membrane; they render the examination less painful and distasteful to the woman 
—the gloves appeal to her sense of the esthetic; finally, besides preserving the 
hands, the gloves reduce the dangers of infection of the accoucheur by syphilis, 
pus, etc. 

The possibility of injury to the gloves is the only real objection to their use, 
but this is reducible to a negligible mmimum by proper technic. In the first 
place, the accoucheur must consider every puncture of the glove an error in technic, 
and throughout the operation must strive to avoid it. After each operation all 
concerned in it should publicly test the gloves and make note of the number of 
punctures. Then, too, the operator should dispense, as far as possible, with instru- 
ments that are sharp or have teeth—for example, fork retractors, bullet forceps, 
tenacula. The author, with this point in mind, has had dull instruments made to 
replace the rat-tooth tissue forceps, the vulsellum forceps, and the rat-tooth artery 
forceps. The ends of the scissors are blunt, and points, where necessary, are pro- 
tected as much as possible. As a result of these and other precautions nearly every 
labor, and many operations—even craniotomy—are performed without injury to 
the gloves. 

An important factor is the use of dry sterile gloves. If the gloves are drawn on 
over the wet hand, they macerate the skin, favor perspiration, and, if punctured, 
allow the accumulated secretions to escape readily. The dry glove has not these 
objections. The puncture of one finger does not communicate with the others, and 
the amount of secretion that escapes is negligible. In summer the author places a 
strand of gauze in the palm of the hand, leading it up to the sleeve of the gown at 
the wrist, as a capillary drain for the sweat. Further, it 1s always understood that 
the hands are habitually kept free from infection and are carefully sterilize 
ting on the gloves. “ithout gloves, perspiration and scraped-off epithelium from 

“two hands get into the wound; with intact gloves, neither escapes; with a few 
punctures, only a small portion escapes, and the chances of infection certainly are 
less than with the bare skin. 

White duck trousers and a sterile gown are recommended for wear during nor- 
mal delivery and obstetric operations. For the hours of waiting, the accoucheur is 
cleanly attired in a white duck coat. Street dirt and contagion are thus kept from 
the confinement bed. The head-piece shown in Fig. 780 is used by the author in 
all obstetrical operations and even normal deliveries. The author believes that 
spitting upon the puerperal wounds and the sterile instruments, etc., as unavoid- 
ably occurs during speaking, is a common cause of infection, and scales of dried 
mucus may fall out of the nose onto the sterile field. 

Without doubt the physician carries the greatest danger of infection to the 
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confinement room, The germs in the air, in the bed-clothes, in the patient’s gar- 

ments, even those of the vulva, may be the same in name as those he brings 
with him, but the former are not virulent, as they usually have been living a 
saprophytic existence. The physician comes in daily contact with infectious dis- 
eases, pus, and erysipelas cases, and his person, clothes, and especially his hands may 
carry highly virulent organisms. He or the nurse may have sinus or other infec- 
tion and be an actual ’’carrier.”’ 

That everything introduced into the vagina should be absolutely sterile re- 
quires no mention. The author does not carry already sterilized instruments to 
the case because, to insure permanent sterility, the containers must be hermetically 
sealed, which is impractical. Gauze and sponges in glass jars can be thus carried. 
Instruments are boiled in 2 per cent. soda, borax, or lysol solution, in a tightly 
covered vessel, for twenty minutes just before they are to be used. 

The Asepsis of the Patient.— Using culture-media very favorable to its growth 
Kroénig and Pankow have shown that the Streptococcus pyogenes exists in 75 
per cent. of the vaginas of pregnant women and in nearly all puerpere. Walthard 
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The mucus is believed to be bactericidal. The worst infected area is the vestibule and vulva, the degree diminishing 
according to the red in the diagram. 


found pathogenic bacteria in 27 per cent. of the vaginas of pregnant women, and 
these bacteria could be made virulent by proper cultural methods. The uterus and 
upper third of the cervix are sterile, but the vagina is often, the vestibule and the 
vulva always, infected with non-pathogenic and pathogenic bacteria. Why does not 
every woman in labor become infected? Why does not ‘‘auto infection”? occur more 
often? Auto-infection means the development of sepsis during the puerperium from 
germs which existed somewhere in the woman’s person at the time of labor. Its ex- 
istence was recognized by Semmelweis, later denied by many authorities, but re- 
cently admitted as possible, but of great rarity, by the majority of students of the 
subject. The reasons for the rare appearance of infection are: the parturient has 
developed local and general immunities against the germs which have made the 
vagina their habitat; the process of labor is a continual scouring out from above 
the flow of the liquor amnu, the progress of the child and the placenta, the running 
of blood, all from above downward, all oppose the upward wandering of the vaginal 
bacteria; the vaginal mucus has slight bactericidal properties due partly to lactic 
acid the result of the action of the vaginal bacilli on the glycogen of the epithe- 
lium; the bacteria have a low virulence during labor, acquiring invasive properties 
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only after the third day postpartum, but by this time the puerperal wounds are 
protected by granulations. (See p. 883.) 

Let the natural immunities be broken down, as by severe hemorrhage, shock, 
eclampsia, etc., or let a new virulent bacterium be introduced; let the accoucheur 
in his manipulations carry too many of the vaginal bacteria up into the uterus (a 
procedure not entirely avoidable), or let him, by his operations, bruise and mutilate 
the parts too much, or let him break up the protective granulations above referred 
to, and the germs will rapidly invade the system, producing a disease known as 
“puerperal infection,’ termed by the older writers ‘“child-bed fever.” 

The asepsis of the patient, therefore, consists mainly in the preservation of her 
immunities by sustaining her strength, procuring a normal course of labor, avoiding 
the necessity for operative interference, and conducting these with the least possible 
amount of damage. By restricting the vaginal examinations, and conducting the 
labor by external and rectal examination and observation of its course, we avoid 
carrying the infective material present in the vagina into the tissues. Rigid asepsis 
and antisepsis will prevent the access of bacteria from without. 

In brief, the two main principles are: Limit the number_of the puerperal 
wounds, and, second, prevent infection of iio gnavsdable enial wader 
ow to carry out these principles will occupy our attention throughout all the 
chapters devoted to the practical application of the science of obstetrics. 

The Antepartum Bath.—As generally practised, the preparatory bath given 
in a tub is dangerous, because the wash-water, with the diluted soil from the body, 
gets into the vagina. Bacteriologic proof is not necessary to convince one of this 
fact. Any woman who has had children will know that the water of her bath fre- 
quently gains entrance to the vagina. Stroganoff has shown that the morbidity of 
the maternity in St. Petersburg has improved since the shower was substituted for 
the tub-bath, and the author recommends the shower in the antepartum prepara- 
tion. First, the pubic region is carefully shaved, as for a gynecologic operation. 
A safety razor is best for this purpose. Then the whole body is scrubbed with soap 
and water. In hospitals a shampoo table is used. The person is then showered 
with lukewarm water, after which the pudendal region is again scrubbed with soap 
and hot water, using a wash-cloth (no stiff brush), and paying especial attention to 
the folds around the clitoris. Accumulated smegma is removed with olive oil, 
albolene, or soft soap. After the soap has been rinsed off, the region from the ensi- 
form to the knees is liberally sponged with 1 : 1500 bichlorid of mercury, again 
paying especial attention to the pudenda. In preparing the genitalia for labor, 
extraordinary care must be observed not to allow soapy water, hair. or detritus 
to get into the vaginal orifice. This may be more dangerous than omitting all 
preparation. 

At the Chicago Lying-in Hospital we made clinical experiments with 50 per 
cent. tinctura iodi and 4 per cent. mercurochrome preparation of the genitals 
and compared them with bichlorid washings. The impression gained is that the 
essential part of the technic is to keep the vaginal orifice free from contamination. 
For details see author’s Obstetrics for Nurses. 

Before the bath is given, a colonic flushing of soapy water is administered, and 
the patient empties her bladder. After the bath, the patient is thoroughly dried 
with a sterile towel, dressed in sterile night-dress and stockings, with clean slippers 
and house dress, and conducted to the confinement room. 

The Antepartum Douche.—Since germs with virulent possibilities are natur- 
ally present in the vaginas of parturients, it would seem wise to disinfect the vagina 
as we do before gynecologic operations. Theoretic consideration and practical 
experience, however, show that attempts to sterilize the vagina before labor invite 
the infections we seek to avoid. The scrubbing of the vagina and cervix robs the 
softened mucous membrane of its protective mucus and epithelium; the strong 


294 THE HYGIENE AND CONDUCT OF LABOR 


chemical antisepties kill the delicate cells before they affect the bacteria. All that 
the treatment does is to remove some of the germs and the secretions, and within 
a few hours afterward the germs are as numerous as before. The tissues, however, 
have sustained permanent injury, and their natural immunities have been reduced. 
Experience in the Leipzig clinic under Menge, in parallel cases, treated with and 
without vaginal antisepsis, has shown a higher morbidity in the former class. If 
vaginal antisepsis were necessary for good results, the Chicago Lying-in Hospital 
and Dispensary, under the author’s management, would show a higher mortality 
from sepsis than 7 deaths in 23,500 cases. In 2 of these cases sexual intercourse 
had occurred within a few hours of the delivery of the child, and in one there is 
question of the diagnosis. 
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Fig. 296.—Diaaram OF Room PREPARED FOR CONFINEMENT. 


Further, it is as little possible to sterilize the vagina as it is to sterilize the skin. 
The author does not use antiseptic vaginal douches as a routine. Before opera- 
tions, just before introducing the hand, the vagina is liberally flushed with 1 per 
cent. lysol solution squeezed from pledgets of cotton, the idea being to reduce the 
amount of infectious matter unavoidably carried into the puerperal wounds and 
up into the uterus by the manipulations. (See page 931.) 

Under Asepsis of the Patient may be mentioned abstinence from coitus during 
the last month of pregnancy. The danger of such a bestial practice is a real one, as 
the two cases Just referred to will indicate. In one of these two fatal cases the pro- 
cedure ruptured the membranes, the infant was born as the medical attendant 
entered the room, and the rest of the labor was conducted without any internal 
examinations or treatment whatever. 
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Asepsis of the Environment.—The room selected for the confinement should be 
light, airy, with good plumbing, and may not have been recently used for a septic 
case. The air in the ordinary home does not contain any virulent bacteria, but 
this cannot be said of general hospitals admitting pus cases, pneumonia cases, and 
tonsillitis patients into the same wards with maternity patients. That under these 
circumstances puerperal infection may originate has been amply demonstrated to 
the author. The maternity case should be in a part of the general hospital ab- 
solutely isolated from the rest of the wards; best, in a detached pavilion of its 
own as the older obstetricians always taught. 

The confinement room should be cleared of all unnecessary and of upholstered 
furniture. Heavy hangings, dust accumulators, and rugs should be removed before 
actual labor has commenced. Sufficient provision must also have been made for 
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light, especially for operations at night. The room should be conveniently ar- 
ranged, some thought having been given to it. Figure 296 is an example. 

The bed, preferably a narrow one, is moved away from the wall. Three table 
boards or shelves from a book-case are put under the mattress, on top of the spring, 
to give it a table-like character, and to prevent sagging in the center. The mattress 
is covered with a long rubber cloth; over this comes a sheet; at the middle of the 
bed is put a small rubber protector, and over this a sterile sheet, folded once, and 
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all securely pinned with safety-pins. If the patient has no rubber sheeting, the 
mattress is covered with five layers of clean newspapers, and these also substitute 
the small rubber sheet under the buttocks. Sterile newspapers are easily procured, 
and they may be used in many places instead of sterile towels. A large bundle may 
be baked in the oven like a loaf of bread. The dresser, side-tables, and chairs on 
which the solution basins are laid are to be covered with newspapers. 

To carry the solution basins, instrument tray, and pile of sterile towels, the 
ordinary sewing-table serves admirably, additional table room being obtained by 
means of the ever-present euchre-table. The table from the kitchen or a strong 
library table is used for all operations. With a degree of effort and forethought the 
conditions of the lying-in hospital delivery room may be successfully imitated. 
The accoucheur who does his work in a hospital finds his duties much simplified. 


Fig. 298.—Wauat Is OveR THE INLET? 


The delivery bas become an operation and the t i 
adapted to it with but few HERE Ser ae oe aa 
_The First Examination.—On entering the lying-in chamber the accoucheur 
notices minutely the general appearance of the parturient, the frequency and 
strength of the pains; he inquires if she has other suffering than the pain of labor 
takes the pulse, and later the temperature. It is not always necessary to proceed 
to the examination at once; the first few minutes may be devoted to general 
observations unless the indications point to a quick delivery. The accoucheur 
then takes off coat and cuffs, rolls sleeves above the elbow, washes the street-dirt 
off his hands, cleans his finger-nails carefully, scrubs his hee and forearms vigor- 
ously with soap and hot running or frequent changes of water for five minutes b an 
clock, then puts on a sterile gown. The nurse in the meantime prepares the iat 
for the external examination, bringing her near the side of the bed, anette 
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the abdomen, but covering the limbs and chest with a sheet and a towel. The 
physician dries and warms his hands and proceeds with the abdominal exploration. 


Five questions must be answered: (1) Is the woman pregnant? (2) How many 
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i has she had? (3) Is she at te 
ee oF iE cas @ first three questions will have been answered by the 


“pregnancy examinations unless the physician is first called during cee sha ir 
warning be sounded not to take too much for granted, but to procee aig oe 
grounds of a careful physical objective examination. Is the woman in - He wee 
regular character of the pains, the hardening of the uterus, the pti pee 
rupture of the membranes, and the findings on internal Seating : e Bie 
this point; but labor may cease, even after partial or complete di ae ion ee 
cervix, and pregnancy continue for days or weeks. The pains cease, the os ; 


Fig. 301.—Pauratine Tan ANTERIOR SHOULDER IN O.L.T. 


and the incident is called a “false alarm.” False pains are painful uterine contrac- 
tions occurring during the latter part of pregnancy, not followed by dilatation of 
the cervix or the appearance of a show. They often attend lightening, may occur 
at night, not seldom repeat, and may summon the physician and nurse on a fruitless 
errand. A warm bath and an enema or a dose of bromid will dispel them. 

The diagnosis of position and presentation by abdominal examination was first 
developed by Pinard, and has since been amplified by many authors. One should 
have a certain plan, which, if followed, will lead to accurate results and prevent 


omissions. After noting the size and shape following four 
questions are answered: (1) Is the uterine ovoid longitudinal or transverse? 2) 
1at 18 mets at is in the f ere 18 the back? 


THE CONDUCT OF LABOR 299 


1. Ovoid, longitudinal, or transverse? The hands are laid on either side of the 
belly, and the uterine tumor straightened between them, thus easily determining 
if the fetal and uterine ovoid lies parallel with the long axis of the mother or not. 
If it is parallel, the presentation is either head or breech; if not, we are dealing 
with an oblique or a transverse presentation (Fig. 297). 

2. What is over the inlet? The two hands are gently pressed into the inlet of 
the pelvis from the iliac fosse. If they find a hard, ball-shaped body, it is the head. 
If they come almost together above the inlet, it means, first, that the head is very 
high, not having begun to engage; or, second, that the breech lies over the inlet and 
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i laid in the broad base of the triangle and feel the side of the fetus. Pushing upward 
Be aoeer, une ese ham ate ihe thigh is felt, and downward, the arm. 


is likewise pushed up; or, third, that there is no part over the inlet, the shoulder 
presenting and not being engaged. If the fingers come together on a soft, irregular 
body, it is the breech in the process of engagement (Fig. 298). 

3. What is in the fundus? The two hands are laid on the fundus uteri, the exam- 
iner now facing the mother. In the other maneuvers his back was toward her face. 
Attempting to grasp the object in the fundus between his two hands, he determines 
its hardness and shape, and differentiates between the hard, round head and the 
softer, irregular breech. It is often easy to feel the genital crease, the crests of the 
ilia, and the small extremities of the child (Fig. 299). If he finds the fundus 
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pushed to one side or full of small parts, he suspects transverse presentation or 
uterus unicornis. 

4. Where is the back? The location of the back is determined by laying the 
hands on the belly, as for the first maneuver, and pressing alternately inward to- 
ward the navel with them. The back offers more resistance, allows the hand to be 
pressed in less, and can usually be felt as such. 

Having thus mapped out the child, one proceeds to the finer diagnosis of the 
position and attitude. The head is studied first. Two hands press downward 
toward the linea innominata. The occiput lies deeper in the pelvis; it is flatter 
than the forehead, nearer the middle line, and harder to outline. The forehead is 
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reached sooner by the advancing hand, is angular, further from the middle line, and 
easier outlined. Having thus located these two points, the position of the head 
becomes clear. In case of flexion the forehead forms the greater cephalic promi- 
nence. When the head is deflexed the occiput is more prominent. In partial 
deflexion the two portions of’the head stand out equally. Another Sr by a 
single grasp to palpate the head, is illustrated in Fig. 300. “An expert diate 
may often, with this one grasp, diagnose the presentation, position, and degree 
of engagement of the head. One determines the position of the head in the ge 
by the relation of the occiput and the forehead to the inlet. If the forehead is felt 
to the right side behind, and the hand, to reach the occiput, sinks deeply behind 
the left ramus of the pubis, the position is O.L.A. If the.forchead ace 1s 
PI 
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over the left pubic ramus, it is O.D.P. Another method of determining position 
is by locating the shoulder. One hand passes upward from the rounding of 
the head and comes to rest on a soft prominence—the shoulder. If this is in 
the median line or to the right of it, when the back is on the left side, the posi- 
tion is O.L.A.; if to the left of the median line, the position is O.L.T. or O.L.P., 
and correspondingly when the back is on the right side. Passing upward the hand 
feels a triangular space (Fig. 302) made by the side of the baby’s trunk—the thigh 
above and the arm below. Still another method of determining the position of the 
head in the pelvis is the study of the relation of the feet to the breech and the breech 
to the quadrants of the fundus (Fig. 303). Careful study of the subject has con- 
vinced the author that the breech and trunk very closely follow the movements of 
the head, so that, for example, if one finds the breech in a position which it would 
occupy in O.L.P., the head will lie in this position, and, by definitely outlining the 
breech, one may deduce the position of the head. The fundus is marked out with 
a circle and divided into four quadrants. If the breech, with the small parts, is 
found in the left anterior quadrant, the position is occipitoleva anterior, O.L.A.; 
if in the right posterior quadrant, the head is O.D.P. Gauss follows the mechanism 
of labor by palpating the chin above the pubis. 

The Engagement of the Presenting Part-—What is the degree of engagement? 
Where does the head stand?—a most important question, which must be answered 
several times in every labor. (1) Place the two hands on the head, as in Fig. 298, 
and try to move the head—or breech—from side to side. If movable, the part is 
not engaged. (2) Note how much of the head can be felt above the inlet, using the 
pubis as a landmark. If only the forehead is palpable, and that on deep pressure, 
the head is well engaged. Other information is obtained on internal examination. 

The Location of the Placenta.—In a few instances this may be discovered at this 
time, though, except in cases of placenta previa and cesarean section, the informa- 
tion is of little value. The placental site has a boggy feel, the parts underneath are 
less sharp, and sometimes, if the abdominal wall is thin, one may see a somewhat 
circular groove on the uterus. When the placenta is on the anterior wall, the round 
ligaments are pushed to the sides, and when the organ occupies the posterior wall, 
the round ligaments converge on the front of the uterus (Figs. 102 and 103, p. 82) 
(Leopold and Bayer). There are no auscultatory signs which may be used in 
locating the placenta in the uterus. 

The round ligaments, their course, thickness, tenseness, and tenderness, should 
be studied and noted. 

Now the pelvis is measured, unless this has been done before labor (see p. 
248), and an opinion is to be formed of the amount of resistance the child will 
meet. This comprehends the palpation of the child and the formation of a mental 
picture of its size, also fetal mensuration. It is a good plan to write down the 
probable weight of the child, to gain experience in estimating. 

The presence of tumors in the uterus or abdomen, ascites, tympany, excessive 
or unusual tenderness, should all be noted. One may feel the umbilical cord cours- 
ing over the fetal back or around its neck; also feel unusual fetal movements, as 
hiccups and gasps; or may determine a fetal anomaly, as hydrocephalus, twins, etc. 

Auscultation.—It is better to make the diagnosis of presentation and position 
by abdominal palpation, and confirm it by locating the fetal heart, than to rely on 
the location of the tones to give the former information, because there are vagaries 
in the transmission of the heart-sounds which may mislead. Fig. 227, p. 206, shows 
the location and course, during labor in O.L.A., of the fetal heart-tones, and Fig. 229 
the same in O.D.P. As labor progresses, the child advancing and rotating, the 
point of greatest intensity of the heart-sounds comes anteriorly and sinks, until, 
when the head is distending the perineum, the sounds will be best heard just over 
the pubis. The auscultation of the fetal heart gives invaluable information as to 
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the life and condition of the child. Normally, the rate is 120 to 150 a minute, and 
the beat is regular and rhythmic. Any slowing below 120, or increase above 150, 
is suspicious of danger threatening the infant, as also is irregularity of the beat. or 
lack of the normal rhythm. (See p. 854.) The fetal heart action should be studied 
every half-hour during the first stage of labor, and every three to five minutes, or 
even continuously, in the second stage, for the purpose of early discovering any 
danger which may beset the infant in utero. One may hear the funic souffle, 
especially if the cord lies over the fetal back or is coiled around the neck, and, 
if it is found, still greater caution is required. 

Finally, the observer studies the uterine contractions, noting their character, 
frequency, and strength. The uterus is the engine of delivery, and the physician, 
as does the engineer, must know the power of the machine that does the work. Too 
little power, too much power, great power against great resistances—all such prob- 
lems must be solved by the obstetrician during his observations. The main points 
in the abdominal examination are: 

1. Accurate diagnosis of presentation and position. 

2. Determination of the degree of engagement. 

3. Condition of the child in utero. 

i 4. Character of the uterine action. The power. 

! 5. Consideration of the pelvic measurements and determination of the size of 
the child, and the kind and amount of resistance the latter will meet in its passage 
through the pelvis. The weight and resistance. 

A large number of labors can be conducted by means of the information gained 
by abdominal examination alone, but often we need more, and this will be furnished 
by rectal exploration. In rare cases, and these are usually pathologic, one will 
have to resort to vaginal examination, but this method is restricted to a minimum 
because of the danger of infection, which is a real danger in spite of the employment 
of the most rigid aseptic technic. 

For a complete obstetric diagnosis we wish to take the internal pelvic measure- 
ments, to confirm or correct the diagnosis of position and presentation, to determine 
the degree of effacement and dilatation of the cervix, the rupture of the bag of 
waters, the station of the head, etc., ete. Also, the accoucheur wishes to know if 
labor is so far advanced that he must stay at the bedside of the parturient. 

All these points, except the pelvic measurements, can usually be obtained by 
rectal exploration and vaginal examinations are only exceptionally required. The 
author conducts all normal deliveries entirely without vaginal examination. 

The Rectal ExaminationIn 1893 Ries and Krénig recommended rectal 
instead of vaginal examinations in labor, but they obtained no recognition, and 
it was not until the employment of rubber gloves became general that it was pos- 
sible to evoke any interest in the matter. The author has employed the rectal 
exploration for many years, mainly to determine the advancement of the head 
in the pelvis, but increasing experience is proving that it has a much wider field 
of usefulness. Smellie used rectal examination in 1750 (Kronig). 

During pregnancy and especially in labor, the sphincter ani and levator ani 
soften and become more dilatable, both of which conditions permit one to insert 
the finger without causing pain. Indeed, after the head has engaged in the pelvis, 
the sphincter relaxes readily under pressure and later in labor the anus is patulous. 
The rectovaginal wall is so soft that it is easily compressed and the outlines of the 
cervix, the amount of its dilatation, and the presenting part are discernible. Fur- 
thermore, after the head has engaged, the examination gives more accurate re- 
sults because the parts to be palpated may be steadied against the hard calvarium. 
In breech and face presentation the diagnosis is possible, but not so easy. After 
the cervix is thinned and dilated one can readily distinguish the cranial sutures - 
or other landmarks on the presenting part, which enables us to diagnose its position. 
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The spines of the ischia are felt. without difficulty, and thus the degree of en- 
gagement is determinable—this even better than by vaginal examination. Since 
the examination is practically painless and with a minimum of danger of infection, 
it may be repeated frequently, and thus the dilatation of the cervix, and the down- 
ward progress of the presenting part may be accurately fellowed. 

With a little practice the pouting of the bag of waters can be felt, but if any 
doubt about the rupture of the membranes exists it cannot be settled by rectal 
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touch alone. While one can form an idea of the size and shape of the pelvic cavity, 
the author does not trust the rectal examination for this purpose. Pe 

Breech, face, shoulder presentations, prolapse of the cord, of the extremities, 
placenta previa, tumors blocking the pelvis, the advance of a colpeurynter through 
the cervix, abortion in progress—all these and more may be diagnosed by rectal 
examination. Indeed, the author has assisted labor by rotating the posterior occi- 
put to the front, and by pushing up the forehead to ald flexion. Another advantage 
of the rectal method is, the finger cannot tear the cervix by premature attempts 
to dilate it, which injury results in chronic inflammation. 
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The hands should be washed and dried and a sterile rubber glove drawn on, 
the index-finger being coated with sterile vaselin or tragacanth jelly. Great 
gentleness is practised to avoid bruising the tender rectal mucosa. The presenting 
part may be pressed down on the examining finger by the hand from the outside. 
The examination should be conducted in the same manner as the vaginal, about 
to be described, and the points elicited in the same sequence. 

Vaginal Examination.—The nurse is requested to drape the patient for the 
internal examination. This is always conducted by sight. The patient lies on 
her back, near the edge of the bed, but if she is very fat, and where the diagnosis 
promises to be difficult, she is best placed across the bed, or even on a table, in 
the lithotomy position. A sheet covers her person, the ends being twisted around 
the legs, leaving the genitalia exposed. Antiseptic solutions are prepared on a 
table near the bed—1 : 1500 bichlorid’ of mercury and 1 per cent. lysol, each basin 
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containing a good supply of cotton pledgets or gauze sponges. The hands are again 
scrubbed for five minutes in running water or frequent changes, soaked for a minute 
in 70 per cent. alcohol, and then for one minute in 1 : 1500 bichlorid. Since the 
genitalia have already been disinfected, in the primary preparation of the patient 
the physician needs only to liberally sponge the labia and introitus with Lysol solu- 
tion, then with the bichlorid, and again with the lysol solution, leaving a piece of 
cotton soaked in the latter lying in the vulvar canal. He now washes his hands 
again in the bichlorid solution, dries and powders them, and draws on his sterile 
rubber gloves. The talcum powder, which coats the gloves during sterilization, is 
washed off in the two antiseptic solutions, and then two fingers of the left fens 
taking care to touch nothing on the way—are carried to the vulva, removing the 
bit of cotton left there. Then, separating the labia widely with the index and mid 
dle finger of the other hand, the two fingers enter the vagina, passing at once deepl 

into the canal, after which the labia are allowed to come together on the See 
fingers (Fig. 304). Great care is to be employed to avoid the anal region, the aa ee 
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coming in contact only with the mucous membrane of the introitus vagine, and the 
inside of the two sterile fingers spreading the labia. These fine details are given 
because of the importance, as regards the dangers of infection, of the internal exam- 
ination, and because it is so difficult to avoid carrying bacteria from the surface 
into the vagina and uterus. 

Each and every examination is to be conducted with the same care. Six points 
are to be determined during vaginal exploration, and the laws of asepsis demand 
that they be made in a certain order: 

1. The Degree of Effacement and Dilatation of the Cervix—The fingers pass 
quickly to the cervix, noting its consistence and size, whether the external os is open, 
or the cervical canal shortened or effaced. The varying degrees of effacement and 
dilatation have been described and illustrated on pp. 124-129. One will speak 
of the cervix being effaced and the os admitting three or four fingers, or as being the 
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; ‘ tric terms, saying the os is two, 
f a quarter, etc. The author prefers to use me , 
ne ae centimeters across, and sketches the shape of the cervix on the 
2) 
rd. 
Man Out aLsIly one will find the cervix partly effaced, much softened, or re 
somewhat dilated, without there having been many uterine contractions. This 1s 
called “insensible labor,” and is very welcome in operative cases. 
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2. Has the Bag of Waters Ruptured?—The answer is usually easy, but may 
present great difficulty. If the membranes are of watcb-crystal form, one feels a 
tense membrane, a short distance below the head, during a pain. In the interval 
this membrane is relaxed. lf the membranes are pressed tightly against the head 
like a cap, it may be possible, by pushing the head up a little, to notice liquor amnii 


180° 
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flowing down between the bag and the head, and no fluid will escape alongside the 
fingers. A practised touch will be able to distinguish between the smooth chorion 
or amnion, and the rough, hairy scalp. An attempt to wrinkle the scalp with the 
fingers, or catch a lock of hair between them, if successful, will show that the 
membranes are ruptured, and the head, when pushed up, will allow liquor amnii 
to flow into the hand. The discharge of liquor amnil, of vernix caseosa, or flakes 
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of meconium will clinch the diagnosis. In doubtful cases the vagina may be 
opened by broad specula or the fingers, and the presence of the membranes over 
the head determined by sight. The bag of waters may rupture in two places— 
the first time high up, the second over the os; and there may be two bags, as in 
twins, or there may be an accumulation of liquid between the amnion and chorion. 

3. The Diagnosis of Presentation and Position.—If the external and rectal exam- 
inations have been thorough, little more is to be learned from the vaginal, except to 
confirm or correct. (The findings on internal examination have been described on 
p. 203, to which the reader is referred.) It is usually impossible to outline the 
sutures and fontanels through the cervical wall, but the membranes do not hinder it 
except during the pains. After deciding that the hard, roundish body is the head, 
and the occipital part—not the face or brow—the finger seeks the sagittal suture. 
If it is near the promontory, the head is in Naegelé’s obliquity, or anterior asyn- 
clytism; if near the pubis, in posterior asynclytism; if median, it is synclytic. 
Following the suture, the fontanels are felt—the lozenge-shaped one is the largest, 
and has four sutures running to it; the Y-shaped one is the smallest, having only 
three sutures running to it. The angle of the Y points to the face; the obtuse angle 
of the lozenge points back toward the occiput. (See Figs. 196 and 197.) 

The lateral fontane!s may impose as the large or small, but one always finds the 
ear close by, and the zygomatic process with the edge of the orbit. A false fontanel 
will confuse the diagnosis, and its presence should always be suspected when the 
findings are not typical. To distinguish the sagittal suture from the lambdoid or 
coronary, it is to be noted that the latter two lie in strongly curved planes, the 
sagittal lying in a less arched surface. Certainty in defining the position of the 
head can almost always be obtained by these means, but in cases of doubt it is well 
to search for the ear. The position of the ear will disclose the position of the head. 
In the second stage, after hard labor-pains have molded the head and developed on 
it a caput succedaneum, the landmarks are obscured, but still discoverable; and 
here also recourse may be had to the ear. The tragus points to the face. 

The author has often, especially in teaching the mechanics of the forceps 
operation, felt the need of an accurate scientific method of conveying to others 
the exact position, or degree of rotation, of the presenting part. The usual method. 
O.L.A., O.L.T., ete., is good as far as it goes. To refine this part of our art he 
designed the plan shown in Fig. 307. The pelvis is laid on a circle with radii 
marking the degrees. The pubis is 0°, the sacrum 180°. With this plan O.L.A. 
would be O.L. 45°; O.D.P.=O.D. 135°; O.L.T.=O.L. 90°, ete. One can thus 
designate every stage of rotation, e. g., O.L. 15°; O.D. 110°, and the figure stated 
represents the arc the occiput must travel to complete anterior rotation. 

4. The Advancement of the Head Along the Birth-canal——By means of external 
and rectal examination this point can always be determined and a vaginal would 
not be needed if this were all we wished to learn. . 

The head is “floating” when it is freely movable above the inlet. It is “fixed 
in the inlet’’ when moderate pressure will not dislodge it, but its parietal bosses have 

ssed the region of the inlet. 
ae eel is ae when its greatest horizontal plane has passed the region 
of the inlet. In occipital presentation this is the biparietal plane, and “engage- 
ment” is shown clinically, first, by the lowest part of the head having reached the 
interspinous line or passed it; second, by the covering of the sacrum, two-thirds 
i. e.. the lowest part of the head has reached the third parallel of Hodge and one 
can hardly insert two fingers between the head and the end of the sacrum; third, 
by the covering of the symphysis, three-fourths, by the advancing head. The 
head is in the “midplane” when the lowest part of the vault lies between the 
tuberosities, and “at the pelvic outlet’? when the two parietal bosses are passing the 
tuberosities. After this the head comes well down “on the perineum” and lies in 
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the distended vagina and vulva. In order to express in understandable scientific 
terms the exact station of the head the author has devised this plan. A vertical 
coronal plane is imagined passing through the spines of the ischium. — This plane 
is divided in centimeters and numbered, as shown in Fig. 308. The interspmous 
line is zero, 0. The centimeters above are minus, those below plus. If the head 
has reached the spines, 7. ¢., just engaged, we say the head is “engaged at 0. If 
it is higher, we say “not engaged, —2, —3, —4,” as the case may be. If it has 
passed zero we say “engaged +1, +2,” ete. ; 

By first touching the top of the head and then carrying the fingers to the 
bony wall of the pelvis, it is easy to determine the relation of one to the other, 
especially if the maneuver is combined with external palpation. Too great em. 
phasis cannot be laid on the importance of accurately defining the location or 
“station” of the head in the birth-canal. Before operating this information is 
absolutely essential. (See p. 1030.) 

5. Abnormalities—The finger now notes any abnormality, the presence of the 
cord or fetal parts in the vagina, tumors, excessive rigidity of the perimeum, ete.— 
points which will be touched upon later. 

6. Internal Pelvimetry and Diagnosis of Spacial Relations—Unless the pelvis 
has been carefully measured before, it is done now, or a previous examination com- 
plemented. Running the fingers slowly over the bony walls, the general size of 
the cavity is appreciated, the size and sharpness of the ischiatic spines determined, 
the sacrum, coccyx, and posterior wall of the pubis and as much as possible of the linea 
terminalis are palpated; then the relations of the head to the pelvis, as described 
on pp. 757, 758, are elicited and, finally, the fingers take the conjugata diagonalis, 
if the head is not too low. (See p. 255, Fig. 271.) 

In the first examination all these six points are to be decided, and in the order 
named. By going slowly and gently the patient is not hurt, and all the required 
information will be gained. During a labor pain one must be careful not to rupture 
the membranes, but it is justifiable to pass the finger-tip lightly around the os to see 
how much it opens during a contraction, how well the bag of waters forms, and how 
tense the membrane becomes, thus forming some idea of the strength of the pains. 
After this the fingers rest at the side of the pelvis until the pain has passed away. 

The accoucheur now fills out his history sheet or card. 

The author wishes to emphasize the value of the rectal examination, and its 
superior guarantee, over the vaginal, in regard to safety from infection. Ninety 
per cent. of labors can be conducted without the latter, by abdominal and rectal 
exploration. Where the rectal touch gives doubtful information, a condition which 
is rapidly overcome by practice, if the fetal heart is unaccountably irregular and 
in operative cases, it is necessary to invade the vagina. 

The Prognosis of the Mechanism of Labor.—aAfter all the above information is 
obtained the various points are weighed and considered. The size and hardness of 
the child are balanced against the size of the pelvis, and both compared with the 
labor pains—1. e., the power of the engine is compared with the work it has to do. 
An opinion is hazarded as to the probable mechanism, and possible abnormalities 
of the same studied in all their bearings. 

The anxious patient will now put two questions to the accoucheur. One, “Is 
everything right?” should always be answered in the affirmative, with a word of 
encouragement. In the presence of an anomaly, the husband or near relative must 
be informed, for the doctor’s own protection, but the parturient should be spared 
the alarm until it is needful to interfere, when the conditions are to be gently, kindly, 
and with great tact explained to her. 

The second query, “How long will it last?” should be answered with consum- 
mate care. Ifa certain hour for the delivery of the child is stated, the clock will 
very often contradict the statement, and the parturient will lose faith and courage. 
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The writer usually replies that the length of the labor will depend on the strength 
and frequency of the pains, but that everything is in good order. 

The Attendance of the Physician.—Ideally, every labor case should be con- 
tinuously attended by a physician from beginning to end. The author enjoys this 
privilege, having a private assistant to stay with the parturient throughout the 
labor. How great the advantages of such a plan are and how comforting the 
practice is cannot be told. It undoubtedly saves the lives of many mothers and 
children, and it certainly prolongs the life and usefulness of the author. If the 
accoucheur must leave the house, he does so only after assuring himself that 
the presentation and position of the fetus are good, that the pelvis and child are 
normal, that the cervix is dilating naturally, that the mother is not threatened 
with eclampsia, that abruptio placente and placenta previa do not exist, and that 
the infant is in perfect condition. The nurse is to be instructed to listen to the 
child’s heart-tones every half-hour, and to report at once any unusual happen- 
ing. Only accurate observation of many labors will give the accoucheur that 
knowledge which will enable him to determine if it is safe for him to leave the 
parturient—and when, and for how long—and even with such knowledge he 
will occasionally return to find the child delivered, the pains having suddenly 
become very strong. In a primipara it is best to remain in the house after the 
cervix admits three fingers; certainly with a multipara; and, also, if the pains 
are very strong and progress rapid, or if the woman’s previous labors have been 
quick. 

When the physician does leave the case, he must not visit infectious diseases 
or touch pus while absent. It is the physician’s duty, in the absence of a trained 
nurse, to provide sufficient sterile water, towels, sheets, etc., as well as to have in 
readiness the materials for an aseptic reception of the infant. In the author’s 
work ‘‘Obstetrics for Nurses” he has set down in great detail his obstetric technic. 
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CHAPTER XXI 
THE TREATMENT OF THE FIRST AND SECOND STAGES 


Havine determined that everything is in order, that the parturient can de- 
liver herself from below, and that there is no immediate or prospective danger 
threatening the mother or child, the obstetrician should remind himself that the 
treatment of the first stage is one of watchful expectancy. His duty is to observe the 
efforts of nature, not to aid, until she has proved herself unequal to the task or 
indicates that she will prove thus. Meddlesome midwifery has cost thousands of 
valuable lives. Attempts to hasten the dilatation of the cervix, either manually, 
by bags, or by having the woman bear down, may not be made. Premature bearing- 
down efforts of the mother aid very little in the first stage, and tire her so that she 
has no strength left for the expulsive work of the second stage; further, it is dis- 
tinetly harmful, since the child is foreed down before the os is dilated, overstretch- 
ing the broad ligaments and laying the foundation for a future prolapsus uter1. 
Let the parturient walk around the room, the admission of dust into the vagina 
being guarded against by a large sterile pad and a T-binder. She may rest at 
intervals in a rocking chair, or on a couch, lying on her back or on the side to 
which the occiput is directed—for example, in O.L.T., on her left side, to favor 
rotation. Frequent external and occasional rectal examinations may be made to 
discover the progress of labor, and the fetal heart-tones should be listened to at 
least every half-hour. If this were more generally practised, intra-uterine asphyxia 
would be more often discovered early and more children saved by rapid delivery. 
Eclampsia, abruptio placentz, rupture of the uterus, and the general condition 
of the mother must also be in the mind of the observant accoucheur, the possibility 
of the former, and the changes in the latter being constantly subject for thoughtful 
consideration. Temperature, pulse, and respiration should be taken and recorded 
every four hours. If labor is protracted, the accoucheur should try to procure 
some sleep for the parturient. Early in the first stage morphin and scopolamin 
may be given, but not near or during the second stage. Exhaustion is more com- 
mon than most physicians think. They do not appreciate with what misgivings 
and dread the young mother approaches her trial. Add to these the sufferings of 
the first stage, the long sleepless vigil, with insufficient nourishment, a process 
terminated by an ordeal of racking pain which even anesthetics cannot entirely 
remove, and to these, furthermore, the loss of blood in the third stage, or eventual 
obstetric operation—and anyone will understand why some women suffer shock 
after delivery, are slow in regaining strength, and occasionally remain neurasthenics 
for years. Crile has shown that fear and worry produce microscopic changes in 
the brain and may lead to postoperative shock. One of the accoucheur’s prime 
functions is to prepare the expectant mother’s mind, as well as her body, for the 
severe test she is to undergo, and also to support both during the process. He 
must study each labor to learn “not how much a woman can endure, but what 
she can accomplish” (R. Barnes). 

Diet.—During the labor the woman will refuse nourishment, but she should be 
pressed to take liquids in sugary drinks, in order to preserve her strength for the 
final ordeal of delivery and the third stage, and to forestall acidosis. Food is 
essential where labor is protracted. Postpartum hemorrhage is more formidable 
in a weakened patient. Nausea and vomiting are occasionally troublesome and 
medicines have little effect on them. 

The Bowels.—Every twelve hours the lower bowel should be evacuated by a 
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salt solution enema, but no enema should be given if the delivery seems very near, 
because of the danger of a flood of liquid feces accompanying the birth of the infant. 
If feces accumulate in the rectum, obstructing delivery, a milk and molasses 
enema may be given. During labor both physician and nurse take precautions 
against contaminating the vulva with fecal discharges. 

The bladder should be emptied regularly every four hours, aided, if need be, 
by the catheter. If filled, it forms an obstacle of delivery, inhibits uterine action, 
delays rotation, and predisposes to incarceration of the placenta and postpartum 
hemorrhage (Fig. 309). 

The Rupture of the Bag of Waters——When the accoucheur judges this is 
imminent, the patient is put to bed, lying on her back. After it has occurred, a 
rectal examination is to be made to discover the size of the cervical opening and a 
possible prolapse of the cord. One can also learn if the head is ready to be delivered, 
in which event everything is ‘prepared for this purpose. If labor is delayed long 
after the dilatation of the cervix, another rectal examination is made to discover 
the cause, and if the membranes have not ruptured, seeming to be an obstruction 
to labor, they may be opened vaginally, after proper aseptic preparation. Mul- 
tipare often have very rapid deliveries after the membranes break, wherefore it 
is advisable to begin the sterilization of the hands and the general preparations 
for the delivery earlier than in primiparous labors. 


Fria, 309.—Tue Fuiut Buapper Durinc Lasor, 
From a photograph by Bar. 


CONDUCT OF THE SECOND STAGE 


Bearing-down pains do not always indicate that the second stage is begun, nor 
does the rupture of the bag of waters. The latter may occur before the pains start 
and, again, not even until after the head is visible. An experienced attendant, from 
the actions of the parturient, may usually decide that the cervix is fully dilated. A 
few particularly sharp pains, attended by a show of bright blood, usually indicate 
that the head is slipping through the cervix. The bed 1s prepared for delivery by 
being dressed with sterile sheets, the patient has a pair of sterile leggings or hose 
and asterile night-gown put on; the table carrying the solution basins, sterile towels, 
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sterile tape, and scissors for cord is drawn near to the bed, and the operator pre- 
pares his hands and puts on head-piece, mouth cover, and the sterile gown and 
gloves. 
The patient often feels as if the bowels are to move, but she may not go to the 
closet; the movement, if any, being made on a sterile bed-pan. More often the 
sensation is due to pressure of the head against the rectum. Fecal particles that 
escape during the pressing efforts must be carefully gathered in sponges wrung 
out of 1: 1500 bichlorid, and the anal region disinfected with the same solution. 
The bladder is emptied by catheter if necessary. 

Four main points are to be considered during this stage: 1. Asepsis and anti- 
sepsis. 2. Anesthesia. 3. Protection of the life of the child. 4. Preservation of 
the perineum. 5. Complications, as abruptio placente, eclampsia, ruptura uteri. 
These should always be borne in mind, and will be treated under their respective 
headings. 

Asepsis and antisepsis have been considered already, and will be touched 
upon in nearly every phase of the treatment here laid down. 

Anesthesia.—It is our duty to mitigate the suffering of natural labor. We 
possess no drug which is without danger to either mother or child, but while striv- 
ing to reduce these risks to a minimum we continually search for the perfect 
anesthetic. At present we are using several—ether, chloroform, nitrous oxid and 
oxygen, ethylene, narcylen (acetylene), morphin, scopolamin, magnesium sulphate, 
chloral hydrate, and spinal, regional, and local anesthesia with novocain, stovain, 
etc. One or combinations of these drugs may be employed, and we give them 
in all three stages of labor, particularly the first and second, and also to varying 
degrees of unconsciousness. The ‘‘obstetric degree” is the use of the narcotic to 
dull or relieve the pain without or with brief loss of consciousness; it is analgesia 
with forgetfulness of pain. The ‘‘surgical degree” is the abolition of conscious- 
ness attended by muscular relaxation. 

It was formerly taught that parturient women enjoyed a certain degree of 
immunity against the bad effects of anesthetics, especially chloroform and ether. 
While this may be true to some extent as far as obstetric analgesia is concerned, 
it does not apply to surgical anesthesia with these drugs. Both may cause acidosis; 
ether causes ether bronchitis and pneumonia; choloroform affects the liver and 
kidneys, occasionally leading to acute yellow atrophy of the liver which resembles 
secondary chloroform death. It also hemolyses the red blood-corpuscles. Even 
nitrous oxid and ethylene produce similar changes in the blood which bear some 
resemblance to those of eclampsia (Stander). Sudden death from cardiac paralysis 
has also been reported. Littig collected 63 chloroform deaths, 5 obstetric, and 
condemns the drug unqualifiedly. Chloroform has another serious defect. In the 
presence of an open flame it is decomposed into carbonyl chlorid and hydrochloric 
acid, irritating gases which make the attendants cough, even poisoning them and 
the patient also. This may explain some deaths. 

Ether is slower in action, bulkier to carry, less pleasant to take, causes more 
nausea and vomiting, and more is required for anesthesia, but it seems to be a little 
safer than chloroform for general use. It is inflammable, and one should avoid 
open flames. 

Nitrous oxid and oxygen are giving way to ethylene when a gas anesthetic 
is required, This new gas, reintroduced by Luckhardt in 1922, has proved a valu- 
able addition to our resources. One requires a skilful anesthetist, a good apparatus, 
a perfectly pure agent (free from CO), and extraordinary safeguards against igni- 
tion, because, when mixed with air, ethylene is highly explosive. Although Strauss 
bas shown th cosgulatin and beeing fine of te blood is actualy rede 

» CL ex at ethylene causes increased parenchy- 
matous oozing during cutting operations. 
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The uterine contractions are weakened by all anesthetics. Even under the 
obstetric degree the pains are weakened, are farther apart, and, contraction and 
retraction of the uterus in the third stage being delayed or insufficient, postpartum 
hemorrhage is favored. Ether acts thus to a much less degree than CHCl. 
Nitrous oxid and ethylene depress the pains very little, indeed, sometimes seem to 
strengthen the contractions as do the others occasionally in an indirect way. 
When the contractions are tumultuous or irregular, or too acutely painful, or when 
the woman will not bear down in the second stage because it hurts too much, an 
anesthetic will often calm and soothe, thereby actually hastening delivery. In 
pituitrin we now have a corrective for the paralysing action of all anesthetics, but 
only as far as the third stage is concerned. 

Anesthetics affect the child. Ether and chloroform, if given for a long time, 
and morphin, pass over to the fetus which may be born deeply narcotised. The 
first two drugs also may produce an acute albumenoid degeneration of its vital 
organs, especially liver and heart, from which the child may die. Morphin must 
be given at such a time that the fetus has recovered from its effects before it is 
born, or at a moment when we are certain the drug will not have passed over to 
the child in any considerable quantity by the time it is delivered. In our experi- 
ence morphin may be given up to four hours before birth, but not from then on 
until thirty minutes before delivery. 

Ethylene and nitrous oxid and oxygen do not affect the baby very much. 
Asphyxiation is much less with ethylene, but it sometimes causes a bleeding ten- 
dency in the child. 

Choice of Anesthetic, First Stage—In a multipara with rapid labor it is 
seldom necessary to give any narcotic until the end of the first stage, when I usually 
give ether to the obstetric degree with a short period of complete unconsciousness 
as the baby’s head is being delivered. Ethylene may be substituted for the ether. 

. With primiparze and slow multipare I nearly always administer morphin 
(1/6 to 1/4) and scopolamin (1/200 to 1/150), or morphin and magnesium sulphate 
as soon as the pains are well established in regularity and strength, and the cervix 
3 to 4 em. dilated. This medication with kindly encouragement and a little sug- 
gestion (dark room, plugging the ears, etc.), a sort of medicinal hypnosis, will 
usually make the parturient fairly comfortable until the time has arrived to give 
ether or ethylene. If it does not, or if one sees the woman is suffering, Gwathmey’s 
rectal instillation is added (Vide infra). Other drugs occasionally exhibited to 
alleviate the pain of the first stage are: heroin, chloral, bromid, barbital. 

During the Second Stage.—Chloroform still enjoys some vogue, but most 
accoucheurs prefer ether. Nitrous oxid was gaining friends until ethylene came, 
and this new gas is even displacing ether for obstetric analgesia or operations 
where deep relaxation is not required. I use ether and ethylene, the latter more 
and more, especially if the patient has a cold, or is toxemic, or has goiter, nephritis, 
or sepsis. Ether is used when it is necessary to operate in heart disease or shock, 
or when uterine relaxation is required as for version or other intra-uterine manipu- 

tion. 
rs Indications.—1. Great pain at the end of the first stage or in the second stage. 
2. Great excitability at these periods. 3. T umultuous: pains at any period of labor, 
especially if the cervix is not dilated or if the head is on the perineum, the idea 
being to moderate the power of the uterus and to save it, the cervix, or the peri- 
neum from rupture and the baby from injurious pressure and asphyxia. 4. To 
preserve the perineum when the bearing-down efforts are too strong. 5. To elim- 
inate the inhibition of bearing down due to pain. 

Conditions —(1) Labor must be sufficiently advanced; ether is very rarely 
given in the first stage, best in the second. (2) The pains must be strong and 
regular, so as to offset the weakening effect of the drug. (3) When given simply 
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for the relief of pain, special consideration must be given to toxemia, hepatic 
disease, goiter, hemophilia, and sepsis. (4) In cases of severe hemorrhage special 
rules apply. (See p. 839.) 

Ether.—Cbstetric Degree.—Any simple inhaler, or even a handkerchief held in 
the hand, will suffice. The open method is preferred, because in obstetrics the 
carbonization of the blood, so common in general anesthesia, must be avoided in 
the interests of the child. When the pain begins, 45 drops of ether are poured on 
the mask, and the patient takes deep breaths of the vapor; as the pain increases 
a few drops more are given; as the pain subsides, the mask is removed. The 
patient obtains relief from pain, but consciousness is not abolished. This pro- 
cedure is repeated until the head is just about to escape from the vulva, when 
the ether is poured on frequently, and the first stage of surgical anesthesia is 
reached, consciousness being abolished for a few minutes, during which time the 
infant is delivered. Administration begins at the end of the first stage. 

Surgical Degree—Deep anesthesia is needed in obstetric practice under the 
same conditions as in surgery, to produce unconsciousness to pain and complete 
relaxation. The method of administration does not differ from that practiced in 
general surgery. 

Ethylene Administration.—We start the inhalations toward the end of the 
first stage, rarely when the cervix is 7 cm. in diameter, and then only if the pains 
are severe. At the very beginning of the pain, diagnosed by the hand feeling the 
uterus harden, or from the parturient squirming a little, a few deep breaths of 
50 per cent ethylene and 50 per cent. oxygen are given, and the mask is removed 
as the height of the pain passes. The patient does not go to sleep and does not 
change color. As the second stage pains grow stronger the percentages of the 
two gases are changed—60-40, 80-20, 90-10, but never pure ethylene. If a 
deeper anesthesia is necessary, a little ether vapor is added to the mixture. As 
soon as the head is born the administration is stopped, to be resumed when sutures 
are inserted. The baby is not asphyxiated unless the analgesia has been con- 
tinued several hours, but experience shows one must be prepared for this com- 
plication. 


Nitrous Oxid and Oxygen.—In 1800 Sir Humphrey Davy recommended N.O for surgical 
operations not attended with much hemorrhage. In 1868 Edmund Andrews of Chicago suggested 
that oxygen be given with it. In 1880 Klikowitch of St. Petersburg recommended an 80 and 
20 per cent. mixture for obstetric cases, and in 1881 v. Winckel reported favorable results in 50 
deliveries. Guedel of Indianapolis in 1911, Lynch and Hoag in 1913 used this form of analgesia 
in normal labor. Capillary oozing is a fault common to both N.O and ethylene, but the latter 
does not require partial asphyxiation to produce anesthesia. : 

N.O may be given earlier than ether or chloroform, near the end of the first stage, and 
throughout the second. In toxemic conditions, for short, bloodless operations, like curettage 
application of colpeurynters, minor perineorrhaphies, we use gas or, preferably, local anesthesia, 
with gas to assist. In major operations local anesthesia where possible, otherwise ether. The 
prolonged, deep anesthesia with gas is not safer than ether. For version, forceps, extensive peri- 
neorrhaphy, vaginal cesarean section ether is the agent of choice. 

Method of Administration —For surgical or deep narcosis the method of giving N»O and 

oxygen does not differ from that employed by surgeons, and the reader is referred to appropriate 
text-books. Obstetric analgesia requires skill and attention to detail. 
‘ At the beginning of the second stage, and, in rare cases, toward the end of the first, the gas 
is started. The large inhaler is used, and at the very beginning of the pain, perceived by the 
hand laid on the belly, or felt by the patient, two deep breaths of pure N.O are allowed, the next 
two inhalations are of a mixture of 90 per cent. N.O and 10 per cent. oxygen, the next two of 50 
and 50, then pure oxygen for three breaths—inhaler removed. At the proper time the parturient 
may be allowed to bear down and labor is conducted in the usual manner. 

The patient must not become cyanotic, must not lose consciousness, must not complain of 
headache, which mean that too much N,O has been given. Thirst is often marked, water 
should be allowed freely. The amount of N.O needed varies with every patient, and this must be 
determined with care. The gas is given only during the pains, but more must be given as the 
second stage nears its end, and during the actual birth of the head deep anesthesia is produced 
for a few minutes. When the child is delivered the N,O is turned off and pure pea ste ES SS to 
prevent cyanosis in the baby, but how effectual this is cannot be proved scientificall e Occa- 
sionally it is necessary to change to ether for the actual delivery. Cases are recorded PEE ins 
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intermittent administration of the gases was kept up for ten and twelve hours, but the author is 
certain this is dangerous because of degeneration of the liver, maternal as well as fetal. In one 
case the author used gas for five hours and the patient suffered marked hemclysis, and nearly died 
from postpartum hemorrhage. Two to three hours are the usual requirements, but one should 
not continue over three hours. Contrary to experience with cholorofom and ether, the uterine 
contractions are not weakened by gas, indeed, labor is shortened, the pains seem more effectual. 
Delivery may be very rapid and the patient make little or no outery. Lacerations are uot less 
frequent than with other narcotics. The puerperium is not affected, the child thrives as usual. 

Other Anesthetics.—Cocainization of the spinal cord, invented by Corning and elaborated 
by Bier and Tuffier, has recently been gaining vogue. Its dangers—respiratory paralysis, head- 
ache, vomiting, hyperpyrexia, tachycardia, muscular spasms, drug intoxication, meningitis, and 
peripheral necroses—are being gradually eliminated by improvement in the technic. Novocain 
and stovain are now used. Wayne Babcock, of Philadelphia, reports 2000 surgical cases with no 
deaths directly ascribable to the method, but Krénig says spinal anesthesia is dangerous in preg- 
nancy and labor. Stoeckel advised the injection of the cocain into the sacral canal, and Sellheim, 
cocaimization of the pudie nerves, reaching them through vaginal puncture. Bonar and Meeker, 
in 1923, recommended sacral nerve block, and it seems practical for cases where general anesthesia 
is dangerous. Local anesthetics have been employed, as cocain and belladonna, to the cervix, 
the perineum, and the rectum. ‘ 

Procain is a very valuable local anesthetic, and the author uses it for obstetric and gyneco- 
logic operations wherever possible. For cesarean section it is ideal. To each ounce of 14 per cent. 
procain solution 3 drops of 1 : 1000 adrenalin are added. Ten ounces of this solution may be 
used with safety, but so much is seldom required. Local anesthesia should be used more exten- 
sively than it is at present. It may be complemented by morphin and scopolamin. 

Hypnotism has been used in hysteric subjects, with reported good effects. Apollo was born 
of Latona under such influence. The writer frequently uses suggestion during labor to aid the 
parturient to bear the pain, and after labor gentle suggestion will aid in obtaining the quiet and 
restful sleep so conducive to rapid restoration of the patient’s nerve equilibrium (Siemerling). 

Women vary very much in their ability to stand pain and in their demands for anesthetics. 
One may often clean out a uterus. or repair a torn perineum without any narcotic, or just a 
14 of morphine and 1/100 of scopolamine. 

Gwathmey’s Synergistic Analgesia.—Dr. J. T. Gwathmey has developed at the New York 
Lying-in Hospital a method of analgesia to which he gave the name synergistic, because it combines 
the narcotic and analgesic action of several drugs—morphin, magnesium sulphate, ether, and 
alcohol. A small amount of quinin is added to counteract the paralysant action of the drugs upon 
the uterine contractions. Part of the medication is given hypodermically and part by rectal 
instillation. We have used this technic with great satisfaction, but have varied it to suit each 
case. While it is not uniformly successful in abolishing the pain of labor, and such is not the 
intention, most patients are much relieved and few harmful effects have as yet been reported. 
Occasionally the pains die down, and labor is delayed; laceration of the cervix may occur if the 
pains are too strong (quinin), and the narcotized patient gives no warning; rarely the child is 
too narcotized for easy resuscitation. Contraindications to its use are colitis, diabetes, and 
diseases of the ear. We do not use the rectal instillations unless the hypodermics are insufficient, 
and we often omit the quinin when the uterine contractions are good and no stimulation of the 
pains is required. For this reason, each case must be carefully individualized and only those 
drugs exhibited which are needful for the particular patient. Dr. Gwathmey has kindly per- 
mitted me to reprint his own description. ; ; 

Ampules containing morphin and magnesium sulphate, magnesium sulphate plain, and 
the drugs for rectal instillation, already mixed, are now obtainable, but any nurse can prepare 
the medicines herself from the medicine closet. The rectal instillation requires care to make a 
smooth mixture; dissolve the quinin in the alcohol, add the ether, then the olive oil—shake 
well and filter through cotton. Cork tightly, keep at room temperature. Prepare two doses for 
each labor, the second one containing only 10 grains of quinin or none at all. 

“When cervix is two fingers (1 inch) dilated, with pains three to five minutes apart, and 
lasting thirty or more seconds, give (1) intramuscular injection of 2 ¢.c. sterile 50 per cent. solution 
of magnesium sulphate and 14 grain morphin sulphate. If sedation, wait until effect begins to 
wear off, or, if no relief within twenty minutes, repeat (2) intramuscular injection without morphin, 
and give by rectum the following instillation : 


Dyaviatrak EMEA Ol Oe ee ata Oecd nog DOA ree pice ota Genesee Oras 20 grains 
ISVGAND oo oe AE RAE Perr ents tie chen OURO roar Noe tee ces Oa 45 minins 
DEE GS Tepe ee ae ole ae a ET ie oan raat se NE bo eoake 216 ounces 
oe ois be oc eee spoke 2 n 
Petrolatumiliq, heavy: (or olivevoll)n. 3. eee dees eh ns q.s.ad 4 


“Twenty minutes after rectal instillation, give (3) intramuscular injection of 2 6.0. sterile 
50 per cent. solution magnesium sulphate (no morphin). | 7 he Standard Treatment is fae (8) 
intramuscular injections and one (1) instillation. If labor is prolonged beyond four hours ee 
first injection, the entire ine can ea repeated with safety, except that the morphin is omitte 
v i is expected within one hour. ; 
when ee a eee ines funnel; 20 inches rubber tubing, glass connection; French Sane 
size 20 or 22; hypodermic needle, long (1/4 inches) ; a container for 2 extra ounces ee olatum me 

“Details of Technic.—1. When labor begins, give one soapsuds enema, t en tap-wa er 
enemas until bowel is clean. Patient should walk to toilet when Dore see suen ery ne 
enemas every eight hours. If practical, a rest of at least four hours should intervene before 


treatment. Catheterize if necessary. 
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“2. Cleanse the site of hypodermic injection thoroughly with iodin and alcohol, and be 
sure the needle and syringe are absolutely sterile. Sterilize the outside of the ampules with 
alcohol. If the ampule with morphin is not at hand, dissolve the morphin tablet separately in 
a small amount of water and sterilize before it is drawn into the syringe containing the magnesium 
sulphate. State to patient that object of injection is to relieve pain. 

“Give the intramuscular injection during a contraction. Insert a long needle deep into the 
gluteal, deltoid, or subscapular region and inject solution as needle is gradually withdrawn. Avoid 
injecting solution into skin and subcutaneous tissues. 

‘Keep patient as quiet as possible. Place cotton in ears and cover eyes with some dark 
colored material, or with towel. If in a ward, the bed should be screened; if in a room, lower the 
shade, exclude light, and close door. Give only necessary attention, talking in a quiet voice and 
making all manipulations as gently as possible. Note time of intramuscular injection and fill 
out analgesic chart as labor progresses. 

“3. Just before giving rectal instillation, state that object is to relieve pain. Place patient 
on left side, Sims’ position. Apply vaselin (or oil) liberally around anus so that the ether, if 
expelled, will not burn. Fill catheter and rubber tubing to funnel with warm oil in order to exclude 
air. Insert gloved finger into rectum and direct catheter about 8 inches, 7. e., beyond fetal head 
(or buttocks). Lower funnel below level of anus and allow oil to return to funnel together with 
any gas that may be left. If unusual amount of fecal matter or water is present, allow it to 
drain away and refill with 1 ounce of oil, care being taken to exclude air. Now elevate funnel. 
As last of oil is leaving funnel, add mixture (which has been allowed to stand in warm water for 
a few minutes), care being taken not to admit air between oil in tube and mixture in funnel. 
Finally add a sufficient amount of oil at 100° F. to make a 5- or 6-ounce mixture. Between contrac- 
tions, under gentle pressure, pass the fluid by “milking’’ the rubber tube. Give the whole amount 


| How To Inject , 

} Mq SO, : INJECTION 
7 COMPLETE, SKIN 
zi AND SUBCUTANEOUS 


“YNEEDLE "|| INJECTION TISSUE NOT 
INSERTED |} BEGUN | AFFECTED 


Fre. 310.—Merxop or Givine InTRAMUSCULAR INJECTION (Gwathmey). 


between three to five contractions. Clamp the catheter below glass i i 
i s. glass connection so that no air 
can follow and then withdraw catheter. Make pressure on perineum with a towel for ten to 
fifteen minutes during contractions. Instruct the patient to breathe deeply with mouth open 
during contractions and to “squeeze up” in order to induce reverse peristalsis. State that if 
contents are retained, there will be no pain, and thus secure co-operation. From now on the 
patient may be allowed to lie in the position most comfortable to her. Do not make a rectal or 
Se one ace within one hour after instillation. 
leis wenty minutes after instillation give third intramuscular injection of magnesium 
“5. A second or even a third instillation may be gi 4 i 

‘ ( n stillat: J given at two-and-a-half-hour interval: 
using only 10 grains of quinin, however. (I have found it possible to use too much aiaae ae 
dangering the child and the integrity of the cervix [author].) 


“6. If an anesthetic is required when head is passing over perineum, use sparingly. No 


hloroform. 1 stheti i i ient i 
thea Caen eee an anesthetic upon a partially analgetized patient is dangerous for 


“7. Make full notes on Analgesic Chart. Mark charts A, B, C, or D, and sign your name.” 


SuMMARY OF Moruer’s ANALGESIA 
A = Perfect. .. : 
C = Only slight. a = Partial. 


; Morphin M 
Technic = Complete or incomplete Hee pee 


Quinin, amount. 
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Scopolamin-morphin Amnesia (Twilight Sleep). Schneiderlin, a neurologist, in 1899 recom- 
mended the employment of _morphin combined with scopolamin for the production of surgical 
anesthesia. In 1902 v. Steinbiichel recommended its use in labor. Naturally, the profession 


eagerly grasped this opportunity to relieve women of the pain of childbirth, and the drugs soon 
were extensively employed here and abroad. 


PIERS CO AR T 


A. P. No Date 


Name of Patient Para 


SSSmnmn9na939aaSSS SS 


with gr Thee cheers 
ae = * ic 
Hypo Withont } morphin cervix | Soft | 
Obliteration 
unchanged 
a effect . sedative 
( exciting 
Retained . 
Instillation: Irritated Ne a } niethod 
Expelled 8 
oo Cervix: Dilated fingers 
Thick 
Soft 
Hard 
Obliteration 
unchanged 
Effect of enema and hypodermic: sedative 
exciting 


Hypo. repeated without morphin 


without morphin 


Contractions of uterus: nok affected 
increased 
Does labor progress? decreased 


decreased 


Sensation of pain increased 
( not affected 


with forceps 


Delivery without forceps 


Do occipito-posterior positions rotate normally? 
crying 
Condition of baby: apnoeic 
asphyxia 
hemorrhage 


Pome ratenas: contraction of uterus 


Vomiting 
Total time from 1st hypodermic to delivery. 


Remarks on any of above numbers on reverse side. 


i is as ys: After labor is well on its way, when the pains are four or 

fi ce oe eee: os more seconds, the first injection is made. This congne of 
d ect Donen and x30 grain of Sea eee a eRe | ed ne a oer Ne 
: Sean in-meconate, and Straub’s ‘“‘Scopolam altbar. te 
i Ee miouot eee Aine purchasable Se aH eS ; crane ne ae 

Se eRe 8 eee ’ aty grain of scopolamin is used. 0 30- 
the first injection ee paler eur hs ia ot scopolamin, and, in prolonged labors, an occa- 
cia ee iets =e 53 grain—all depending on the individual case. The object is to maintain 
Se ioerer rceente of “amnesia, and this is determined by testing her memory. The sa 
oe oe ft Ih % rkened only the patient’s face should be well shaded. Quiet must be kept, 
need not be fully da At atOns permitted. Shortly after the second injection, the pent is 
and only = sta oe Ue what has gone before, has she seen the nurse or intern? If she eee ers, 
error agents If not, nothing is done for an hour, when, if the mind seems ee sed 
puouhes Back SA trae Care must be exercised that the woman does not attain full con- 
gpg Goa cs COLO a hea d absence of pain are suggested to her by the environment, 
sciousness. et aimee and by constant reiteration. Usually, after one and 3 alt 
aa eerie ff to slumber, the face reddened, the throat dry, the pupils ES , the 
hours she drops © ted, the pulse 90 to 120, the skin a little warm and dry. I on is no given, 
conjunctive siaes atient asks for attention to her wants. During the Laat e meee abou 
but water freely; ii p @ne side to the other, or grunts a little, and occasionally opens er ie 
restlessly, or fares Re when the pain passes. She will respond to questions, ne tus y, 
ry ae Peete pan a sentence begun, dropping off to sleep. As the second stage draws 
an S 
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near its end she bears down and becomes very restless. Occasionally this becomes extreme, 
and several nurses are required to hold her to prevent too rapid exit of the head, also to prevent 
her from clutching the pudenda with her hands. Her continual jactitation also disturbs the 
asepsis. A few whiffs of ether are often needed as the head passes through the vulva. 

An acute observer will always know when the head has reached the perineum, though 
it requires greater watchfulness than usual. Throughout the labor, but especially in the second 
stage, the fetal heart-tones must be auscultated. I have found they often fluctuate decidedly, 
ranging from 100 to 180, but there is little cause for alarm unless they remain below or above 
these figures. In the second stage the irregular and slow or fast heart-beat is very much more 
significant and often indicates forceps. The passing of meconium is still more ominous. After 
delivery the child usually cries vigorously at once, but may be born in a state of apnea as one 
sees at cesarean sections. Mild means of resuscitation suffice, but the child may be asphyxiated 
or narcotized to a serious degree, requiring prolonged efforts to start respiration. 

The woman wakes up ftom an hour to six after the birth, and has none or faint recollections 
of the parturition. If, however, she bends her mind to it she will recall more and more of the 
labor. It is best to keep up the amnesic effect by suggestion, with which much can be accom- 
plished. Women that were noisy and intractable while under the influence of the drugs may 
remember nothing, while those that were quiet and apparently unconscious may remember 
nearly everything. 

Contraindications.—Contracted pelvis of all types; inertia uteri from any cause; advanced 
pulmonary and heart disease; where there exists an immediate or prospective indication for the 
operative termination of labor, as placenta previa, eclampsia, asphyxia in utero; where there is a 
known idiosyncrasy to atropin, or the first dose shows this; advanced labor (the best time is to 
begin from eight to four hours before actual delivery). A certain number of women will prove 
refractory and it would require too much of both drugs to produce amnesia. Again, the drugs 
may stop labor completely and must be discontinued on this account. The first stage may not 
be slowed but the second usually is, requiring more frequent use of forceps. It is also hard to 
maintain the aseptic technic as the parturient may become delirious and ungovernable. 

In 1921 a revival of interest developed the fact that the fetal mortality of 2 per cent. had 
not been eliminated (Meyer). The danger to the child lies in the fact that morphin and scopolamin 
are not antagonistic in their action on the respiratory center, but cumulative and sometimes 
potentized, the latter especially in highly alkaline blood (Strube), and paralysis results. 

In general, it may be said that the scopolamin-morphin method requires a high degree of 
obstetric skill aside from the ability to properly observe and conduct the seminarcosis. Therefore, 

(1) The drugs may not be used to produce anesthesia or insensibility to pain, only amnesia, 
forgetfulness or, rather, lack of appreciation of pain and slight analgesia. (2) The method is not 
adapted for general usage in the home, only in maternities with a sufficient and efficient staff 
of physicians and nurses. (3) The fetal heart-tones must be noted every five to ten minutes, 
during the second stage every two minutes, likewise the condition of the mother, and a capable 
accoucheur must always be at hand to interfere at once if need be. (4) While the life dangers 
to the mother can be eliminated, the patient must be willing to pay the price of possible lacera- 
oy and hemorrhage, and an occasional loss or injury of the child as the cost of her relief from 
suffering. 

_  History.—Narcotic potions were administered by the ancients in labor. Theocritus men- 
tions them as given to Antigone. Other examples are cited by Simpson. Sir James Y. Simpson 
was the first to use ether in obstetric practice on January 19, 1847, when he did a version and 
an extraction. In November of the same year he discovered the anesthetic properties of chloro- 
form, and used it in labor cases to the exclusion of ether, and widely advocated the practice. A 
storm of adverse criticism against both anesthetics broke loose at home and abroad, and, to our 
minds, a curious and ridiculous polemic was waged between Simpson and his opponents. (See 
Obstetric Memoirs, Simpson, vol. ii, Anesthetics.) N.C. Keep, of Boston, was the first, according 
to Channing, to use ether in labor in America—April 7, 1847. The use of an anesthetic in labor 
spread quickly, particularly after Victoria, Queen of England, in 1853 and 1857 had enjoyed its 
benefits. It was called the Queen's chloroform, or anesthesia @ la reine. j 


Preservation of the Life of the Fetus—An effort should be made to reduce the 
infant mortality during childbirth. Even normal labor prepares dangers for the 
fetus and when complications occur, such as prolapse of the cord, abruptio placentze 
placenta previa, eclampsia, breech presentation, they always compromise its life. 
We cannot. discuss the subject in full here. 

Asphyxia from interference with the placental or cord circulation is the com: 
monest danger, and cerebral edema and hemorrhage from prolonged compression 
are next in frequency. Both are more likely to occur in the second stage, but our 
watchfulness for them, and for the other complications, must be unremitting until 
the baby is born. 

Our only means of discovering the peril of the fetus is auscultation of its 
heart sounds and, therefore, it is best to deliver all women on the back so that 
the stethoscope may be frequently and easily employed. The head stethoscope 
(Fig. 288) is indispensable in obstetric practice and with it one should listen to 
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the child every thirty minutes in the first stage, and every two or three minutes in 
the second, and oftener if the heart tones are not of ringing quality and of proper 
frequency and regularity. 

During normal labor the fetal heart beats 120 to 160 per minute, slowing up 
a little during the uterine contractions. Rates below and above these figures, 
irregularity or weakening should always excite suspicion and command discovery 
of the cause. 
Tip In general labor is to be conducted so as to prevent the natural powers in- 
juring the child. Too strong pains should be moderated by narcotics; the bag of 
waters should be preserved until the second stage is well under way; and pro- 
longed compression of the fetal brain is to be avoided. 
Preservation of the Perineum.—Anatomic study of the pelvic floor after de- 
livery always shows evidences of injury to all its structures. The connective 
tissue is torn in many places, the layers of fascia are loosened, the levator ani 
muscle lacerated more or less; the urogenital septum is always ruptured, the 
perineal body frequently, and all the tissues are bruised, showing larger or smaller 
hemorrhages and suggillations. The later results of these macroscopic and micro- 
scopic injuries are shrinking and atrophy of the pelvic diaphragm, relaxation of 
same, prolapse of the urethra, vagina, bladder, uterus—all depending on the extent 
of the traumatism. In importance these lacerations vary very much. Worst 
in their effects are the tears of the levator ani, the perineal ones being less harmful, 
and yet it is the prevention of perineal lacerations that occupies so much of the 
accoucheur’s attention. Our best efforts are to be directed to preserve the levator 
ani, but some attention should be given to the perineum itself, because it has 
physiologic and pathologic dignity; extensive rupture of this body may cause 
sterility, vaginitis, cervicitis, endometritis from infection ascending through the 
patulous introitus; a perineal tear once started may go through the anus into the 
rectum, causing that great affliction—fecal incontinence; fresh tears may form the 
atria of bacterial invasion; the structures once torn can never be perfectly restored; 
finally, the injury may often be prevented, and, if not entirely, it may be limited to 
a safe degree. The author has found the hymen tears in all cases; 70 per cent. of 
primipare have tears of the fourchet—the so-called first-degree laceration; 25 
per cent. of primipare and 10 per cent. of multipare have lacerations extending 
well into the perineal body, and in 10 per cent. the injury exposes the sphincter 
ani—the so-called second degree. Only in operative cases has a complete lacera- 
tion—that is, through the sphincter ani—occurred. These percentages are larger 
than those given in most text-books, the reason being that the author, after the 
levator ani is well stretched, allows the head to issue rapidly, with a view to sparing 
the child’s brain the traumatism of a prolonged perineal ‘‘protection.”” Without 
doubt children suffer brain injuries because of the accoucheur’s anxiety to avoid 
perineal lacerations. The excessively slow delivery, too, has been responsible for 
cases of still-birth from asphyxia. 

Causation.—Rupture of the perineum may not always be prevented, even in 
the best hands and under the most favorable conditions. The pelvic outlet may be 
diseased, as by edema, excessive deposition of fat, a white-cell infiltration from 
syphilis, condylomata lata and acuminata, varicosities, or through lack of elas- 
ticity from scars, from previous operation, age, or constitution. In some women 
otherwise well the perineum tears like wet blotting-paper. A narrow pubic arch, 
by forcing the head back into the perineum and not allowing the occiput to crowd 
up close to the ligamentum arcuatum, favors rupture. A vulva situated high 
on the pubis is subject to injury. Necessity for rapid delivery often makes us 
disregard the perineum, as in breech cases and when the child is threatened with 
asphyxia. Delivery effected early in labor finds the perineum unprepared for the 
rapid dilatation. Exit of the head in unfavorable attitudes—face, brow, forehead, 
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and in posterior rotation of the occiput—frequently causes lacerations, because the 
most favorable circumferences are not presented to the canal. A large child acts 
in the same way by overstretching the outlet. 

Treatment.—Prevention of perineal lacerations naturally will proceed along 
lines indicated above. Here only those precautions needful in spontaneous labor 
will be described. How to care for the levator ani and perineum during forceps 
and other operative deliveries will be given in full in the proper chapters. 

The levator ani and the fascia above and below it, making up the pelvie dia- 
phragm, can be spared serious injury only by slow dilatation. While carefully watching 
the fetal heart-tones, the patient is not allowed to bear down overmuch during the first 
part of the second stage. The author does not hurry this period of labor without 
indication. If the pains and the bearing-down efforts are tumultuous, the woman 
is given ether as a moderator. While more frequent in operative deliveries, the 
tear in the levator sometimes occurs at the point of its attachment to the pubic 
rami, under the arch of the pubis. This accident may rarely be recognized before 
it has occurred, but if it is feared, one should incise the muscle in the right vaginal 
sulcus, because the high hidden tear may be impossible to sew up afterward, 
but the lower incision is accessible to the needle. 

The principles of the protection of the perineum are two: (1) Deliver slowly, 
developing to the ultimate the elasticity of the pelvic floor; (2) deliver the head in 
forced flexion, to present to the parturient passage the smallest circumferences of 
the head. The first principle needs no elucidation. A hard body which has to 
overcome the resistance offered by an elastic cylinder will be less likely to tear the 
cylinder if forced through it very slowly. A brief study of the mechanism of labor 
will show the advantages of keeping the head well flexed until the larger part of it 
has escaped from the vulva. If the head were to come out in partial extension, 
there would be presented to the girdle of resistance, made up of the pubic arch and 
the pelvic floor, the occipitobregmatic, occipitofrontal, and occipitomental diam- 
eters and circumferences. If the chin is forced down on the sternum, and flexion 
thus maintained until the nape of the neck comes to fit closely into the pubic arch, 
the diameters and circumferences which have to pass the ring of the outlet are the 
suboccipitobregmatic, suboccipitofrontal, and suboccipitomental, which are less 
by 11% to 3 em. 

Mode of Procedure.—The author has given up the practice of delivering 
women on the side because of the difficulty of preserving asepsis, and the inability 
of listening constantly to the fetal heart-tones. The illustrations of this method 
have been preserved because the reader can see the field better than if the patient 
were photographed lying on her back. The principles of the protection of the 
perineum, of course, are identical with the two operations. 

The accoucheur, having put on head and mouth cover, and stethoscope, 
sterilized his hands, and donned his gown and gloves, stands on the right side of 
the patient, who lies on her back, the head supported by a low pillow, with her 
knees raised and abducted, the vulva being toward the best light. Every two or 
three minutes he lifts the sterile towel from the abdomen, bends his head down 
and listens to the fetal heart-tones. Unless the patient is bearing down too much 
and the head advancing too rapidly, he does not interfere by word or act until 
the scalp is visible to the size of an egg. The rapidity of the descent of the head 
may easily and safely be determined by pressing the fingers upward and inward 
along the ramus of the pubis (Fig. 311). One can feel the hard resistance of the 
presenting part if the part is low in the pelvis. The location of the anus also indi- 
cates the degree of dilatation and downward displacement of the levator ani. 
When the accoucheur decides that the head is coming through too fast, he asks 


the woman to cease bearing down, to open her mouth and breathe through it 
until the force of the effort is expended. 
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With each pain the head is allowed to come down to distend the perineum a 
little more. If the pain is too strong, the head may be gently held back by evenly 


Fie. 311.—DerTERMINING THE RATE OF ADVANCE OF THE HEAD By PRESSING IN THE PERINEUM. 


Fig. 312.—Dr.tivery oN Sipe. ReEsTRAINING TOO Rapip DuscEeNnT BY GENTLE PRESSURE. 
The following eight illustrations are from photographs taken at the Chicago Lying-in Hospital. 


distributed pressure of both hands. A word of warning against overzeal must here 
be given. Many an infant has lost its life because the attendant was overanxious 


21 


322 THE HYGIENE AND CONDUCT OF LABOR 


to deliver the woman ‘without stitches.’”’ The protracted second stage resulted 
in its loss by asphyxiation. Again, the infant may be injured by pressing on the 
head too forcibly, causing skull fracture, and, finally, if the uterine and abdominal 
efforts are violent and the child not allowed to come out, the uterus may rupture, 


Fig. 313.—Drrecrine THE Occiput UNDER THE PuBIS BY PRESSURE ON THE Heap aT EDGE OF FRENULUM. 


Fig. 314.—ResTRAINING ADVANCE, YET, AT THE SaME Trg, Favorine FLexion. Sponer Reapy To Catcu Frcres 


as it does under other circumstances of opposition to its powerful action. The 
author has seen all these injuries. , 

Not seldom feces and mucus are forced from the anal opening during the 
woman’s bearing-down efforts. Since there is real danger of infection from this 
source, the accoucheur must collect such discharges in large cotton sponges soaked 
in 1: 1500 bichlorid, using care not to soil his glove nor the region around the anus. 
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This region, as an additional precaution, is resterilized with both antiseptic solu- 
tions. The author has never seen any harm from the very liberal use of these 
antiseptics on the vulva and perineum. 

In gentle fashion the head is permitted to descend until its greatest periphery 
stands in the distended vulva. It is now delivered in the interval between pains. 


RGF 


Fic. 316.—Cieansine Moura. 


The head is restrained at the height of the bearing-down effort, the woman is asked 
to breathe through her mouth or to cry out, while the accoucheur tucks the clitoris 
and labia minora behind the occiput under the pubis. By the proper admuinistra- 
tion of an anesthetic the pain of this stage is alleviated, and too violent bearing 
down efforts, endangering both perineum and child, are moderated. After the 
pain has ceased the woman is asked to bear down, and during this effort the dis- 
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tended perineum is slipped back over the forehead and face under the chin, taking 


care that neither the hand nor the baby’s face is soiled by feces issuing from the 
rectum. 


Fie. 317.—DELIVERY OF PosTERIOR SHOULDER. 
Crowding the child gently upward into the pubic arch, to forestall injury by the broad chest. 


The elbow of the left arm 
follows down the receding uterus. The author prefers to turn the patient on her back, as in Fig. 319. 


= 
= 


Oe & 


Fie. 318.—Tue Lerr Hann Now Grasrs rae Urervs, 


THE Ricut Lays THE INFant in Positron. 


During this manceuver the head is maintained in a state of flexion, not by 
pressure on the forekead through the perineum, but by manipulation of the part that 
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is accessible to the fingers. A gentle attempt to lead the suboccipital region under 
the pubis is first made by pressing the head back onto the perineum with the finger 
on the occipital protuberance, during two or three pains. When the head has 
descended far enough to give hold to the fingers, these applied right at the edge of 
the frenulum are used to press it up under the arch of the pubis, and, as the head 
finally rolls up onto the pubis, the flexion is maintained, as far as possible, by 
making pressure on the part delivered against the bone (Figs. 313 and 316). Some- 
times the head sticks in the vulva, here Ritgen’s manceuver (Fig. 497, p. 618) 


Fig. 319.—Patient on Back, with OnE Foor on Bee eee ON® on A Sroon, FOR THE DELIVERY OF THE SHOULD#RS, 
iF DiFFIcuLr. 


Some accoucheurs prefer to deliver the trunk in this position in every labor. 


may be used, but this is the only manipulation advised at this stage, excepting 
cleansing the parts with antiseptic solutions. 

As soon as the face is delivered the forehead and eyelids are wiped with a gauze 
sponge wrung dry out of 1 : 1500 bichlorid solution, the mucus 1s squeezed out of 
the nostrils and wiped out of the mouth with the finger, covered, if need be, with a 
piece of soft linen or lintine. These details are important. Removal of the 
vaginal secretions from the neighborhood of the eyes is to prevent ophthalmia 
neonatorum; the removal of mucus from the nose and mouth, to prevent aspiration 
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of the foreign matter, with subsequent intestinal sepsis, atelectasis, and broncho- 
pneumonia. 

The accoucheur now feels for the cord and notes if it is around the neck, and if 
it is tight, making an obstacle to delivery. If it does this, and cannot be slipped 
over the shoulder, it should be clamped and cut. A cord that is too short, or rela- 
tively too short, may, unless cut, pull on the placenta and cause anomalies in the 
third stage, or even inversion of the uterus. 

Delivery of the Shoulders.—A tendency to hurry this part of labor should be 
resisted. If the child’s face is normally blue and reacts to stimuli, e. 9., rubbing, 
one may wait for the renewed action of the uterus. After a minute or two another 


fe 320.—DeEpRESSING Heap TOWARD THE SACRUM FOR DELIVERY OF ANTERIOR SHOULDER 
e careful not to overstretch the neck and cause Erb’s palsy. Aid this motion by outside pressure 


pain comes on and the patient gently bears down until i 

comes visible just behind the ates Now the sectchoe ee ccnane a 
brings the posterior shoulder over the perineum. If the child’s hand is SSeseible 
the arm is drawn out gently. Then the child is depressed as the anterior Shoulde: 
comes from behind the pubis, and now the rest of the body follows in one lon i 
without particular mechanism. The child must not be dragged out of the ane 
It is best if the natural powers force it out, the physician aiding the process onl me 
directing the mechanism, as above indicated. A perineum may be torn aot 
ane pia ee om deeply by them, and the clavicles may be broken, 
tr en de ne ee : ce neck overstretched at this stage of the delivery 


If the delivery of the shoulders is delayed too long, the woman is asked to bear 
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down, failing which, the hand on the belly performs Kristeller’s expression, or the 
child is delivered by slow traction following the mechanism here indicated. (See 
p. 1057 for pathologic shoulder deliveries.) 


Historic.—Hippocrates recognized the importance of the prevention of perineal lacerati 
and sought to soften the structures by oily aahyes and Slane douches, a Practice Sr ighevas 
recommended by Baudelocque and others, even by some today, in the form of hot moist applica- 
tions. Van Horn (seventeenth century) dilated the perineum, pushing back the coccyx and 
stretching the levator ani manually, with boring or circular movements, a procedure that was used 
for many years by most authorities and is still recommended in a modified manner by Edgar for 
normal cases. The author advises such interference only in pathologic cases, and as a preparation 
for a rapid breech or forceps extraction. Various instruments were designed to lift the head 
away from the perineum, one of the most curious being a perineal horn, like one used for putting 
on shoes. 

Soranus of Ephesus (about 110 a. p.) first attempted to “support” the perineum with the 
hand, a notion that it has been impossible to eradicate from the medical mind. Goodell tried to 

relax the perineum” by pressure from the two sides toward the middle line. Various attempts 


f 


Fic. 321.—Lirrinc roe Heap ror DeELivery or PosTeRIOoR SHOULDER. 
One should use great gentleness and follow the normal mechanism to avoid damage to the baby- 


have been made by some accoucheurs to lift the perineum forward with fingers introduced into the 
anus, or by the hand placed on the perineum from the outside. Others try to strip the vulva back 
over the head—all manceuvers which fail in their object, are harmful because of injury to the levator 
ani and rectum, and dangerous because of sepsis. Finally, may be mentioned the employment of 
incisions in the perineum to avoid deeper tears of the structure. 


Episiotomy.—When a tear of the perineum appears inevitable, the question 
arises, shall it be allowed to occur spontaneously and go in whatever direction it 
may, or shall we seek to anticipate it, or at least direct it away from the sphincter 
into unimportant structures? Ould, in 1742, cut the vulvar outlet when it offered 
too great resistance to the escape of the head. G. P. Michaélis, in 1810, incised the 
perineum to avoid a dangerous tear. Ritgen and Schultze made numerous small 
incisions in the tense vulvar ring. Scanzoni recommended two lateral incisions, 
Credé, one, directed from the frenulum toward the tuberosity. Many accoucheurs 
perform the operation, preferring a clean cut to the jagged tear, and claiming that 
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the lateral structures are less important than the central portion of the perineum, 
and fearing that a tear beginning in the middle line only too easily goes beyond 
control of the attendant into the sphincter ani, even into the rectum. Episiotomy 
is the name applied to the operation, which might more correctly be considered 
under the heading of operative obstetrics, but, because of its frequency, will be 
described here. The incision is made in three ways—the lateral or bilateral 
(Fig. 322), where the cut is in the horizontal plane; the median, where the line 
lies in the raphé (a method urged by Pomeroy and Henkel) and the mediolateral, 
recommended by Tarnier and practised by the author. One must be sure that 
he understands what is expected of episiotomy. It simply cuts the skin, the 
urogenital septum, with the constrictor cunni and transversus perinei, the inter- 
columnar fascia, and a few of the anterior fibers of the puborectal portion of the 
levator ani. Diihrssen, in 1888, recommended a deeper episiotomy or perineotomy 
for pathologic cases, in which the incision went 
through the levator ani into the ischiorectal fossa. 
There are special indications for this extensive 
operation, and it is performed only when delivery 
must be effected before the levator has had time 
to stretch even a little. 

The indications for the usual episiotomy are: 
Resistant perineum, causing delay in the exit of 
the head through the vulva; some pathologic con- 
dition of the vulva, scars, syphilis, etce.; abnormal 
size of the child or abnormal mechanism, causing 
mechanical disproportion; the necessity for rapid 
extraction when one may not give the perineum 
time to dilate, and when one sees that the perineum 
will surely tear, to divert the laceration away from 
the anus. 

It is best to wait until the head has stretched 
the levator ani well (which is determined by the 
opening of the anus and the dislocation of the anus 
downward and forward), and only the resistance 
of the vulvar outlet remains to be overcome. If 
at this point, by vaginal inspection or palpation, 
Fra. 322.—Dracram or Tuer Kinps os one discovers the beginning of a tear, it is antici- 

intr eee ne median; 3, 3, Pated by episiotomy. One blade of the scissors 
the mediolateral, recommended by author. is laid on the vaginal mucous membrane, the other 
vi ywhere be- . ° 5 
tween 1 and 2. rests on the skin of the perineal body, midway 
between the anus and the tuberosity of the 
ischium, the cutting angle of the scissors being at the median raphé (Fig. 322). 
With the finger and thumb of the other hand the sphincter is pressed out of the 
bite of the scissors. The patient is given a few extra-deep inhalations of ether, 
and with a single quick motion the tissues are severed. Hemorrhage is stopped 
by pressure. Usually the head issues quickly after the incision is made, and then 
the bleeding ceases, but if it does not, a firm tampon will check it until the sutures 
are applied. If a deep perineotomy is to be made, a systematic operation is per- 
formed as in laparotomy, the structures being incised with scissors or a scalpel, 
one after the other, in anatomical fashion. The incision is repaired after delivery 
of the placenta, in the manner usual with perineorrhaphies (p. 778). 


THE CARE OF THE CHILD 


A warm Sterile receiver is ready for the new-born individual, who, as soon as 
born, is placed near the vulva, so that the cord is not dragged upon, yet far enough 
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away so that he is not soiled with the blood, feces, etc., about the anus, and also 
safe from compression by the mother’s person. 


Be. 


Fig. 323.—Episioromy Incisine Skin, FourRcHET, AND URO-GENITAL SEPTUM. 


This cut exposes the fascia over the left pillar of the levator ani, which may or may not be incised, depending on the 
size of the child and the distensibility of the tissues. 


The first attention to the child is the wiping of the face and eyelids with a 
sponge squeezed dry from a 1 : 1500 bichlorid solution, and removal of the mucus 


TT a 


Fia. 324.—A, Seconp Srep or Episioromy. Currine VAGINA AND SupvaGcinaL Fascra. B, DiaGRam or Sur- 
a@ricaL ANATOMY ENLARGED. JNTERCOLUMNAR Fascia Not Incisep. X, DEEP AND SUPERFICIAL LAYERS OF Fascia 
oF URO-GENITAL SEpTuM SHows How Srructures ARE TO BE REUNITED. 


from the air-passages immediately after the head is borr—points already men- 
tioned. 
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In maternity hospitals the danger of mixing the babies is a real one, and 
infallible methods of identification must be practised. 

Tying the Cord.—After waiting until the pulsation in the exposed umbilical 
cord has perceptibly weakened or disappeared, the child is severed from its mother. 
Until the cord is severed the child is still a part of its mother and has no legal exist- 
ence. The fetal end of the cord is washed with bichlorid solution, then painted 
with tinctura iodi or 4 per cent. mercurochrome, and then, with a piece of linen 
bobbin, coarse silk, rubber band, or any sterile strong string, the cord is ligated 
close to the skin margin of the navel (14 inch), first being sure that there is no um- 
bilical hernia which might allow a loop of gut to be caught in the grasp of the 
ligature. Another ligature is placed a few inches from the first, and, protecting 
the child from injury, the cord is severed with sterile, dull scissors close to the 
first ligature. The cut end is touched with tinctura iodi or 4 per cent. mercuro- 
chrome. It is important to leave as little as possible of the cord to be cast off, 
and, further, a short stump is easier to dress and less likely to be dragged upon. 
The short stump method was practised by Mauriceau and only recently revived. 
The first tying must be made very secure, and security is obtained by tightening 
the knot slowly and interruptedly, permitting the jelly of Wharton to escape 
from under the thread, which thus comes to constrict only the vessels. 

During the four or eight minutes while waiting to tie the cord the child obtains 
from 40 to 60 gm. of the reserve blood of the placenta—a fact which was first shown 
by Budin. The blood is pressed into the child by the uterine contractions, and part 
is aspirated by the expanding chest. This extra blood the child needs in its first 
days of life, and observation has shown that such children lose less in weight and 
are less subject to disease. It is an error, on the other hand, to force the blood of 
the placenta into the child by stripping the cord toward the child. This overloads 
its blood-vessels, causes icterus, melena, even apoplexy. ‘The child never had the 
extra blood of the placenta. The practice of waiting until the placenta is delivered 
before tying the cord is not recommended. 

A second ligature is applied to the cord to keep the blood in the placenta and 
give the uterus a firm body to act on, to prevent the soiling of the bed and patient 
with blood which would flow from the open vessels, and to preserve a possible twin, 
still in the uterus, from hemorrhage, since the two circulations of twins usually 
anastomose. 

The stump and the region of the belly around it are now wiped with 1:1500 
bichlorid or pure alcohol, a piece of dry gauze laid over the wound, and the infant, 
wrapped in a sterile receiver, is handed to the nurse, who puts it in a safe, warm 
place, delegating a relative to watch it and see that it breathes naturally. 

The Care of the Eyes.—Many States have passed legislation making the anti- 
septic treatment of the eyes of the new-born obligatory on the part of the accoucheur. 
Statistics prove that about 20 per cent. of the cases of blindness admitted to the 
institutions supported by the State have lost the light of day through the lack of 
proper precaution at the time of birth. The blindness is caused by a disease known 
as ophthalmia neonatorum, which is a purulent inflammation of the conjunctiva 
and cornea, due, nine times out of ten, to the gonococcus of Neisser. The disease is 
highly preventable, and, even in eleemosynary lying-in hospitals, receiving large 
numbers of patients with gonorrheal vaginitis, it has been almost eradicated. The 
germs get into the eyes during the passage of the head through the vagina, or are 
washed into them by the attendant, or wiped into them by the mother. While 
the gonococcus is usually causative, the pneumococcus, the bacillus of diphtheria 
and other germs may cause serious conjunctivitis. The child may be born with ihe 
disease already well advanced. 

Mode of Prevention.—If the husband or wife is known to have gonorrhea, the 
vaginal inflammation is to be treated during pregnancy by the usual methods. 
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Douches of 1 : 1500 potassium permanganate, given under low pressure, and applica- 
tions of 25 per cent. argyrol tampons give good results. During labor the vagina is 
douched out every six hours with 1 per cent. lysol solution—this only in cases of gonor- 
rhea, not for the routine delivery. The bag of waters must not be ruptured, but is to 
be allowed to come down and line the vagina for the passage of the head. It is best 
if the child of such a mother is delivered with a caul. During all vaginal examina- 
tions the eyes of the fetus (for example, in face presentation) must not be touched. 
When there is a purulent greenish vaginal discharge, or if there are condylomata on 
the vulva, the precautions are redoubled, the aim being to prevent all possibility of 
maternal secretions getting into the conjunctival sac. The same principle is carried 
out after the head is born, the vaginal mucus being removed at once from the neigh- 
borhood of the eyes with pledgets wrung dry from 1 :1500 bichlorid, and great care 
observed to allow no reinfection. 

The nurse is instructed alWays to observe this same care while giving baths, 
and the first cleansing is best made by an albolene or lard rub, to remove the 
vernix caseosa. When gonorrhea is present, oil rubs are substituted for the baths 
entirely. In maternity practice the child and its mother are rigidly isolated, because 
the disease is highly contagious. ; 

Active antisepsis of the eyes may not be needed if the above method is prac- 
tised, but it is best to disinfect the eyes as an additional precaution. Where gon- 
orrhea is suspected in either parent, the old Credé method is used—a drop of 2 
per cent. silver nitrate solution in each eye, neutralized immediately with salt 
solution. 

As a routine, in hospital practice, the author uses 1 per cent. nitrate of silver 
solution and does not neutralize it, a practice also in vogue in the New York 
Lying-in Hospital, the University of Pennsylvania Maternity, and the Manhattan 
Maternity. At the Johns Hopkins Maternity the silver is washed out with saline 
solution. 

Other antiseptics have been recommended, as bichlorid, boric acid (useless), 
acetate of silver, argyrol, sophol, ete., but the author has found no reason to alter 
the practice outlined above. 

Some practitioners use the drops immediately after the child is born, but the 
author prefers to wait until after the third stage is completed, so that he can do the 
little operation himself, under favorable conditions. Thus is assurance obtained 
that the medicine actually reaches the conjunctival sac. 

No objections may be urged against this prophylactic antiseptic treatment of 
the eyes. Statistics prove conclusively that it reduces the frequency of purulent 
conjunctivitis to less than 5 of 1 per cent. The frequency of “silver catarrh” under 
the old Credé method has been reduced by the use of a 1 per cent. instead of a 2 
per cent. solution. The silver solution must be made fresh nearly every day, as it 
is the decomposition products which cause the conjunctival irritation. Highly to 
be recommended is the silver nitrate package devised and furnished free by the 
Illinois State Board of Health. 

The writer believes that a child would be able to recover damages at law 
from the accoucheur if it should be blinded by infection acquired at birth and it 
were proved that the attendant did not use the recognized precautions. 

In the author’s Obstetrics for Nurses he has given in great detail the conduct 
of labor and the care of the child. 
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CHAPTER XXII 
THE THIRD STAGE 


More women die from accidents of the third stage of labor than during the 
other two combined. On a proper conduct of this part of the delivery depend the 
woman’s freedom from postpartum hemorrhage, the expulsion of the secundines 
complete, the smooth convalescence during the puerperium, and even her health 
later in life. Postpartum hemorrhage may be directly fatal, or may leave the 
woman permanently invalided; retention of pieces of placenta may be the cause of 
puerperal infections and lay the foundation for ineradicable disease. It is impor- 
tant, therefore, that the accoucheur be familiar with the physiology of the third 
stage, and possess a good technic in its conduct. Baudelocque distinguished the 
separation from the expulsion of the after-birth, and this difference must always be 
kept in mind. The same general principle applies to the treatment of this stage as 
to the others, the accoucheur studies the mechanism as it unrolls under hand and 
eye, watches the patient, and interferes only for good reason. 

Mode of Conduct.—As the child leaves the vagina the nurse or the assistant 
follows down the receding uterus with the hand placed lightly upon it; a pro- 
cedure first recommended by John Harvey in 1767. After delivery the accoucheur 
himself guards the uterus through a sterile towel. No massage of the fundus 
is practised; the hand simply rests on it, noting its firmness and the varying con- 
sistence, due to contraction and relaxation. When the child has been severed 
from the mother, the accoucheur resumes his watch over the uterus, a warm, 
clean, folded sheet is laid under the patient, a sterile basin or bed-pan is pushed 
against the nates and perineum, taking care not to push feces upward onto the 
vulva, and the cord is drawn up over the thigh. The woman lies on her back, 
with the legs drawn up or outstretched, according to her comfort. The abdomen 
is covered, but the basin must be visible, for the accoucheur wishes to see if blood 
accumulates in it. If the woman has been delivered on the side, she is gently 
turned on her back for the conduct of the third stage, taking care to be certain 
that the legs are pressed firmly together, and that the uterus is very hard during 
the movement—these precautions to avoid air-embolism, which has occurred 
(Braun, Gough, Surg., Gyn., and Obst., 1924). 

The accoucheur now sits or stands at the side of the patient, and studies the 
phenomena of the separation of the placenta, and, in the absence of hemorrhage 
from the vulva or into the uterus, has nothing else to do for fifteen to thirty minutes. 
The hand on the uterus notes the frequency and strength of the after-pains and 
the degree of advancement of the placenta; the eye notes the amount of blood 
accumulating in the basin. If the uterus remains firm and does not balloon 
out with blood; if there is no external bleeding—nothing is done; but if the uterus 
softens and fills up, or if there is external hemorrhage, a gentle massage is prac- 
tised. The four fingers make circles on the posterior wall of the fundus, while the 
thumb rests in front, the motion resembling the kneading of bread. As soon 
as the uterus becomes firm the oozing will cease and the kneading may be dis- 
continued. Inspection of the vulva will show whether the hemorrhage comes from 
some tear of the vulva or clitoris or from a point higher up in the parturient canal. 
In pathologic cases abnormalities of the separation of the placenta cause hemor- 
rhage, and then the treatment of the third stage has to be altered. (See p. 826.) 


333 


334 THE HYGIENE AND CONDUCT OF LABOR 


The accoucheur waits for the signs that the pla- 
centa has been separated and has been expelled 
from the uterus into the dilated lower uterine 
segment and upper vagina. Strong uterine con- 
tractions themselves would indicate this to the 
accoucheur, but there are other signs: (1) The 
cord becomes limp and advances 3 or 4 inches 
from the vulva (diagnosed by observing the 
longer loop in the basin); (2) the uterus rises 
up in the abdomen, usually to the right side, 
while below, over the pubis, a soft, boggy mass 
appears (the placenta) (Fig. 325); (3) the globular 
uterus has flattened out from before backward, 
presents a sharp ridge at the fundus, is more 
movable, smaller, and harder; (4) a flat dimple is 
palpable on the fundus; (5) firm pressure on the 
fundus fails to send a wave of blood through the 
cord—Pinard (unreliable). 
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Frye. 325.—Murations oF THE UTERUS DURING THE THIRD Sr4GE; ScHULTZzE’s MECHANISM. 


1, Right after the child is born; fundus is seen and felt as a la lobul 
left fundus which has ascended toward liver; 3, Empty fandus uke toe toe 


becoming globular and small. 


In Duncan’s mechanism the chan 
B correspond. 


mass reaching to navel; 2, Placenta has 
afew minutes has a square shape, soon 


ges are similar, but the uterus is not so large, The numbers on the figures A and 
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These phenomena are apparent in ten to forty-five minutes, depending on the 
strength of the uterine contractions. When the placenta is surely out of the cavity 
of the uterus there is no real need of waiting longer for its delivery; indeed, the 
author believes that it is better practice to remove it at this time, because there is 
less likelihood of blood-clots forming in the partially emptied parturient canal. 
On the average, twenty to twenty-five minutes elapse before the placenta is fully 
separated and comes to lie in the vagina, but of late, it being routine practice with 
many accoucheurs to give pituitary extract as soon as the baby is born, the uterus, 
under the influence of this drug, contracts powerfully and expels the placenta into 
the vagina within a few minutes: 

Now the attendant assures himself of three things—that the bladder is empty 
(catheterize, if necessary); that the uterus is in firm contraction (wait for an after- 


Fic. 326.—Earity Expression. 
Uterus is used only as a medium to exert pressure on placenta. 


pain); that the uterus is in the median line (bring it there by pressure from the 
sides). The woman is asked to bear down, to see first if she can expel the placenta 
herself. If she cannot, the uterus is grasped in the whole hand with the thumb 
in front (Fig. 326) and gently, without squeezing, pushed down onto the placenta, in 
the axis of the inlet. The uterus is used simply as a piston, as a body through 
which to exert pressure on the placenta lying in the vagina, and this maneuver is 
called “early expression’—‘‘early,’’ because it anticipates nature’s expulsion. 
As the placenta distends the vulva the woman usually bears down and expels it 
into the basin, into which it should be allowed to fall, dragging the membranes 
after it. It is best to allow the membranes to come out of their own weight, but 
if they should be adherent (evidenced by the placenta not falling into the basin), 
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gentle, steady traction is made on them without twisting. One grasps the mem- 
branes near the vulva from above, to avoid contact with the possibly infected 
perineal and anal regions. If the membranes start to tear, greater gentleness is to 
be used, and if they should break off, the proximal end should be grasped with an 
artery forceps. Five minutes’ time may be required to remove the secundines in 
an intact condition. Now the uterus is given a brisk massage, and the patient, 
an ampoule of pituitrin and 1 dram of ergot. This is not always necessary, but the 
author has never seen any harm from its use, and often felt that the uterus got 
harder and remained so more continuously when it was administered. Ergot is 
never given before the placenta is delivered. 


; Fic. 327.—CreEpb’s Expression. 
Placenta is squeezed out of uterus, from which it has not yet been fully detached. Note the direction of the pressure. 


If the first “early expression” does not bring the after-birth, a mistake has 
been made as to the placental separation, and the attendant waits for more definite 
signs to appear, when the simple expression is repeated. Unless the woman bleeds 
there is no danger, and one may safely wait even eight or ten hours. If, after one 
hour, during which time two, or at most three simple expressions have been 
attempted, the placenta fails to come, a Credé expression is performed, since the 
third stage is pathologic. Credé’s expression differs from the simple foun in that 
the uterus, at the same time that it is forced down into the pelvis, is squeezed from 
all sides, so that its contents are expelled “like the stone from a cherry” (Fig. 327) 
Being assured that the bladder is empty and the uterus contracted, the ie - 
grasped in the full hand with the thumb in front, and, while the fingers are me 
together, the uterus is firmly but gently forced down in the line of the es of the 
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pelvis. One Credé expression properly executed will almost always force the pla- 
centa into the vagina, and now the woman expels it or it may be delivered by simple 
expression. The further treatment of such a pathologic third stage belongs in the 
chapter on Postpartum Hemorrhage, p. 831. 


Other Methods of Treatment of Third Stage.—Savage tribes and the ancients pulled on 
the cord, pressed on the belly, gave emetics or tickled the nose, to provoke sneezing, had the 
woman blow into a gourd, a bottle, or into the closed fist, to evoke the abdominal pressure, or 
even removed the placenta by hand. Hippocrates blew irritating powders into the nose, a prac- 
tice that some physicians carry out today. The French, even now, exert traction on the cord, 
together with pressure on the fundus, after the placenta is loosened and slipped from the uterus—a 
practice which is not dangerous in a skilled hand. The author would unreservedly condemn it, 
however, because—(1) Most of the deliveries are conducted by midwives who blindly imitate the 
physicians; (2) it is inefficient if the placenta is adherent or incarcerated; (3) the cord may tear 
off, or only part of the placenta may come with it; (4) traction on the placenta may cause inversion 
of the uterus; (5) there is danger of infection from the fingers inserted into the vagina; (6) it is 
not necessary. In 1861 Credé formulated a method which was given his name, and consisted in 
the rapid expression of the placenta by squeezing the uterus through the abdomen during the first 
after-pain, that is, from four to eight minutes after the delivery of the child. Dohrn and Ablfeld, 
in 1880 and 1882, showed the dangers of this method—(a) It is unphysiologic; (b) the uterus is 
emptied too rapidly—it has not time to retract properly, it fills up with clots, and the tendency to 
late hemorrhage is increased; (c) the primary hemorrhage is great; (d) retention of the membranes, 
of decidua, and even of pieces of placenta are more common; (e) the uterus is bruised; painful 
after-pains and puerperal infection are invited. 

Ahlfeld, in 1882, proposed a purely expectant plan of treatment of the third stage. The 
uterus is not even touched after delivery unless interference is necessary because of very profuse 
hemorrhage; the cord is drawn over the thigh, a bed-pan put under the vulva, or the patient 
is put over a hole in the mattress, the escaping blood is caught in a funnel leading to a graduated 
vessel under the bed, and the attendant sits at the bedside, watching her face and counting 
her pulse, occasionally taking note of the amount of blood lost externally. If the placenta is not 
born spontaneously in two hours, the woman is asked to bear down, and if she fails to expel it, 
the placenta is expressed as already indicated. As a rule, the placenta is spontaneously expelled 
in three or four hours, but without aid it might remain until putrefaction sets in. Ahlfeld claims 
for his method that the loss of blood is less than with Credé’s; that the decidue are usually ex- 
pelled complete; that the tearing and retention of the membranes and placenta are less frequent; 
that the puerperium is less likely to be morbid—with all of which the author cannot agree. In 
60 consecutive cases in which this method was tried the author found the hemorrhage greater 
than with the method first described in this chapter, and there was no difference in the frequency 
of retention of pieces of membrane or decidua. Other investigators have confirmed these findings. 
Outside of the greater loss of blood, which may signify much to a small or anemic woman, the con- 
stant anxiety of the patient throughout the long hours of waiting, the prolongation of the possi- 
bilities of infection, and the useless expenditure of the physician’s time, condemn the method. 
In Dublin, since 1783, and in England, since 1775 (John Harvie), a method of treatment was 
practised whose essentials were the guarding of the uterus with the hand and the expression of the 
placenta by gentle force exerted on the fundus from the abdomen fifteen to thirty minutes after 
the child was delivered. The plan recommended by the author is based on the Dublin method. 

Mojon and Gabaston advise to overdistend the placenta with cold water to aid its separation 


and expulsion. 


One of the important functions of the obstetrician is to save the woman’s 
blood. Even though the obstetric patient can lose enormous quantities—as much 
as three liters, according to Ahlfeld—without succumbing to hemorrhage, these 
great losses leave the woman debilitated, anemic, neurasthenic, and, if not these, at 
least protract her recovery decidedly. The author aims to conduct all labors as 
nearly bloodlessly as possible, and is strongly convinced that the women recuperate 
much quicker, suffer less infections, nurse their babies better, and altogether are 
more healthy and vigorous than those who have suffered the losses which are given 
as physiologic in most text-books. Excessive hemorrhage 1s produced by improper 
conduct of the third stage. The accoucheur should hurry the process of separation 
of the placenta only in the presence of an indication; rough massage of the uterus is 
to be avoided, since it mashes the soft placenta toa pulp, and a uterus that is be- 
having well should not be excited to irregular action. All these conduce to re- 
tention of pieces of placenta, hemorrhage, and infection. The same is true of 
improperly performed and frequent Credé expressions. Beer 

Examination of the Placenta.—This is a part of a physician’s work which may 
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never be omitted, hurried, nor delegated to another. A minute and systematic 
inspection of the after-birth is made as soon as it is delivered, while the hands are 
still sterile and the patient ready for operation. If postponed until the physician 
is about to leave the house and the patient already comfortably settled in bed, one is 
loath to disturb her and may neglect a small piece of placenta which may be found 
wanting, and trust its removal to nature, when, if everything were aseptically pre- 
pared, the uterus would be properly emptied of its contents, and late hemorrhages, 
polypi, subinvolution, and puerperal infection thus avoided. It is well to repeat the 
inspection of the placenta before it is destroyed. Some country women make it a 
practice to preserve the placenta for five days, in order that the physician may 
inspect it if fever develops. Under a good light, and gently rubbing the blood- 
clots off the maternal surface with a piece of cotton without producing new 


Fia. 328.—INSPECTION OF THE PLACENTA. 
Before being taken from the bedside, a careful scrutiny of the placenta is made, all blood-clots being wiped away with 
dry gauze. Note posture of pauent and the fact that the uterus is contracting. 2 


injuries, the accoucheur goes carefully over each cotyledon separately and success- 
ively. Beginning at one point in the periphery, the edge is followed all around three 
times, and if it is smooth and even, in all likelihood nothing is missing, but the 
center of the placenta must also be examined carefully. A gray, smooth, shiny 
surface (the decidua serotina) is a positive indication that that portion is not miss- 
ing, but a rough place requires careful attention. If the torn and roughened sur- 
faces fit smoothly without forcing the cotyledons together; if the broken and jagged 
edges of the thin decidua serotina mortise into each other perfectly, one may decide 
that nothing is missing from that pomt. Every roughened portion of the placenta 
should be washed with water, and if the villi are seen free and floating, one may be 
certain that a larger or smaller portion of the organ has remained attached to the 
uterus. 

Turning the organ inside out, the fetal surface is scrutinized, the presence of 
cysts noted, but especially the distribution of vessels. lf the vessels all disappear 
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before they reach the edge, one may be fairly sure that a placenta succenturiata 
has not been left behind. If a large vessel breaks off sharply at the edge of the 
after-birth, search should be made for the portion it supplied (Fig. 329). 

The membranes also must be studied. If the opening through which the infant 
came is round and complete, usually all the membranes are delivered. The empty 
ovum sac may be filled with water. If the membranes are in shreds, the parts may 
be fitted together or spread on a sterile towel. If torn from the edge of the pla- 
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centa, they must be readjusted and notice taken if like fits like eee The 
amnion is now studied separately from the chorion. Pieces of aaa chorion 
always carry decidua with them, and are especially important because they may 
also carry a placenta succenturiata or placenta spuria with ae nets ea 
Discovery of the Absence of a Placenta Succenturiata.—T € possi a : of ; 
retention of an extra placenta is invariably to be borne in mind, especially sinc 


340 THE HYGIENE AND CONDUCT OF LABOR 


even the minutest examination of the delivered portion may fail to give rise to 
suspicion of such an occurrence. High authorities have testified to this point in 
court. Still, an investigation with this particular object will rarely fail to discover 
the true conditions. 

If the membranes are torn from the edge of the placenta, leaving the latter 
jagged, thick, and rough; if a blood-vessel runs to the edge of the placenta and 
breaks off sharply; if, with velamentous insertion of the cord, not all the vessels 
are accounted for; if there is an extra placenta on the one delivered; if, on holding 
the membranes up to light, an irregular defect in the chorion is found, with thick- 
ened and vascular margins; if the placenta is smaller than the size of the child 
should demand—one may feel reasonably sure that a placenta succenturiata is 
retained in the uterus. In cases of real doubt the uterine cavity is to be explored. 

So complete an examination of the secundines requires all of ten minutes, 
during which time the nurse guards the uterus, stimulating it to contraction by 
light massage if necessary. 

For experimental purposes milk could be injected into the placenta through the 
vein; it would flow in a large stream through the opening left by the missing portion. 

When to Invade the Uterus.—Properly, this question comes up in the patho- 
logic part, but, owing to its importance, it will bear frequent repetition. The 
invasion of the uterine cavity after parturition is a serious procedure, and, done as 
it usually is, is more dangerous than most laparotomies, done as they usually 
are. Done as laparotomies are usually done, the introduction of the hand is not 
dangerous. In his recommendations for general practice, therefore, a teacher is 
bound to consider the conditions there met, and the qualifications and limitations 
of the attendant physician. 

In general practice it is safest to leave the membranes, if retained, for nature to 
dispose of, which she usually does—they come away with the lochia, in pieces or as 
a whole, by the end of one or two weeks. Severe after-pains, fetid lochia, a slight 
rise of temperature, a moderate bleeding, often accompany this condition, but the 
puerpera recovers, though a chronic endometritis may remain. Even if all the 
membranes are retained, the placenta being ‘‘decrowned,”’ most authorities recom- 
mend non-interference in the absence of hemorrhage. A missing piece of placenta, 
unless it is larger than the thumb-naii, or unless it causes hemorrhage, is also left 
to the natural resources of the woman. The hand may be introduced into the 
uterus only under the strictest indication, vast experience having shown that, under 
the conditions in which most of human births occur, the woman is safer if the above 
rules are applied and much trusted to nature. 

On the other hand, where the parturient is in an aseptic maternity hospital, 
and where the accoucheur has at his service all the accoutrements of aseptic opera- 
tion, he may make the attempt to spare the woman the ills that follow the retention 
in the uterus of membrane, shreds of thick decidua, scraps of placental tissue, and 
firm blood-clots. Persistent oozing of blood, which sometimes causes decided gen- 
eral anemia before it ceases spontaneously, severe after-pains, fetid lochia, slight 
saprophytic infections, prolonged lochial discharge, persistence of lochia rubra, 
protracted convalescence, late puerperal hemorrhages, subinvolution of the uterus, 
which may result in chronic metritis, with sterility and permanent invalidism, mild 
parametritis with later shrinking of the uterine ligaments—all these may be avoided 
by leaving the uterine cavity empty and the walls smooth after delivery. It must 
be again repeated, however, that unless the conditions for aseptic operation are 
perfect, the primary danger of infection far outweighs the advantages to be gained. 

The Asepsis and Antisepsis of the Second and Third Stages.—Antiseptie 
surgery has very properly given way to aseptic surgery. The principle of aseptic 
surgery has been carried over to obstetrics, but a few of the old antiseptic practices 
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have been and must be retained. An example will illustrate the need for this: A 
parturient is ideally prepared for delivery, with sterile night-gown, sterile leggings, 
sterile sheets and towels, all safely (?) pinned together, with a sterile towel under 
the buttocks, leaving only the vulvar orifice exposed; the accoucheur is dressed as 
fora major laparotomy. What happens? The woman, in her throes of pain, tosses 
about, disarranging all the sterile covers; she grasps the hand of the attendant, or 
puts her hand over the sterile towels to the vulva; she coughs or expires forcibly and 
droplets of saliva are blown on to the sterile cloths: with the pressing efforts feces 
escape from the rectum, and soil the towel under her or the towel at the side of the 
buttock, and with her next motion these are spread all over the region about the 
vulva; the second stage drags on, one, two, or three hours, dust settles on the exten- 
sive area of sheets, leggings, towels, gloves, gowns, basins, etc., which are supposed 
to be sterile. How many of these things are really sterile when the actual time of 
delivery arrives and may safély be touched? In view of these experiences, and be- 


Fic. 330.—ALt Reapy ror DELIVERY—MATERNITY PRACTICE. 
Although the large area of sheets, etc., was sterile when first exposed, it soon must be regarded as not so, and may 
not be touched. Only the towel on the belly and the vulva may be touched by the sterile hand. 


cause the immense majority of confinements must be conducted without so many 
conveniences, the author practises and teaches a very simple system of antisepsis. 
The bed is dressed with sterile sheets; the patient is in a sterile night-gown; sterile 
leggings are put on; a sterile towel lies under the buttocks; another covers the 
belly, but nothing is draped near the vulva, and the only towel which is considered 
aseptic, and kept so by frequent changes, is the one on the belly. If it is impossible 
to obtain the sterile clothes, clean ones, fresh from the laundry, are as good, for 
they are not touched anyway (Fig. 330). The accoucheur must put on a sterilized 
gown, which is not considered sterile after it is on, and use sterilized rubber gloves, 
but these must be considered sterile and must be kept so by very frequent dipping 
in actively antiseptic solutions. He wears a mouth and head cover. 

The inside of basins carrying antiseptic solutions, the hands (gloved), the 
region immediately around the vulva, and the towel on the belly are the only ob- 
jects which are considered sterile, and which the accoucheur tries to keep sterile. 
If feces issue from the rectum, they are caught in sponges wrung out of 1 : 1500 
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bichlorid, and the region of the anus washed with the same. If the woman touches 
the abdominal towel, a new one replaces it, and during the second stage the vulva 
and introitus vagine are frequently sponged with 1 per cent. lysol, and 1 : 1500 
bichlorid solutions. Since the child is delivered “inter feces et urinam,”’ the field 
can never be considered aseptic. The author has never seen ill effects from the 
liberal use of these antiseptic solutions on the introitus vulvee and perineum, and, 
since investigations have proved that the greatest danger of infection arises from 
this region, the above practice is justified. Experience in his own private and con- 
sultation practice and in the large service of the Chicago Lying-in Hospital and 
Dispensary has also convinced him that, if the region of the vulva is kept aseptic 
with antiseptic solutions; if the gloves are kept sterile by frequent immersions in 
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Bia. 331.—How Many Bacteria Coup Pass ABREAST THROUGH THE INTERSTICES OF THIS STERILE Gown? THE 
CuiotH 1s MAGNIFIED ONLY 90 DIAMETERS. 


the same, and if the few objects that must necessarily be introduced into the geni- 
talia are absolutely aseptic, one can conduct the most difficult and prolonged 
obstetric manipulations in the dirtiest hovel with brilliant results. i 

Wherever possible, naturally, and in obstetric operations, the precautions and 
bar of the laparotomy are practised (Fig. 330*). 

. popular and dangerous fallacy is that one or two layers ing 

offer a barrier to the passage of germs, and may be meee eee 
plies, to cover non-sterile tables, the patient’s limbs, ete., and that one may nea 
touch surfaces thus protected. Figure 331 is a microphotograph of a piece of a site 
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geon’s gown. The enlargement is only 90 diameters. If it were enlarged to a size 
that would permit bacteria to be seen, about 900 diameters, one hole in the mesh 
would cover an entire page. Billions of bacteria could pass through it. 

When the child is delivered, the hand follows the uterus through the sterile 
abdominal towel. Before tying the cord, the gloves must be disinfected since they 
are soiled with vaginal bacteria which, introduced via the navel, can cause pyemia 
in the child. After the cord is tied the accoucheur rinses his gloves very thor- 
oughly in both solutions (1 : 1500 bichlorid and 1 per cent. lysol), which are then 
made up fresh, and supplied with fresh pledgets. For the conduct of the third stage 
the author washes his gloves with pure lysol. New gloves are put on when one 
has inadvertently touched some unsterile object or perforated the first pair. After 
the placenta is delivered, the vulva and parts about it are sponged gently with 
1 : 1500 bichlorid, taking care that nothing is washed into the perineal wound. 
If one is called to a case of injury to the perineum, where no preparation of the 
patient had been previously made, it would be an error of technic to scrub the 
vulva with soap and water, etc., and thus carry infection into the wound. One 
should treat such a case as one would a compound fracture, that is, clean well 
around the edges, guarding carefully against carrying anything into the freshly 
opened surfaces. The contiguous skin is painted with tincture of iodin, or 4 per 
cent. mercurochrome. 

Examination of the Parts for Injuries.—Lacerations of the outlet may be ob- 
served during the delivery of the child, but the attendant must also inspect the 
parts carefully after the third stage. Having sponged the blood away, the fingers, 
holding two dry pledgets, gently, under good light, separate the labia so that a 
perfect view of the vagina and perineum is obtained. In all breech, in excessively 
rapid, and in all operative deliveries the author insists on a careful exploration 
of the whole parturient canal, followed by catheterization and rectal examina- 
tion, to determine the integrity of all the structures involved in the labor process. 
With the protection of a good aseptic technic the cervix is inspected in all cases 
and repaired if necessary. This is not established practice, many excellent 
accoucheurs believing it safer, under the conditions in which most babies are born, 
to repair the cervix only if there is hemorrhage from it. 


SUMMARY OF THE CONDUCT OF THE THREE STAGES 

During the First Stage-—(1) Asepsis and antisepsis. (2) Diagnosis of the case. 
(3) The prognosis of the mechanism of labor. (4) Watchful expectancy and recog- 
nition of impending danger to mother and babe. (5) Attention to bladder, bowels, 
and general health of patient. (6) Relief of pain. 

During the Second Stage-—(1) Asepsis and antisepsis. (2) Relief of pain. 
(3) Protection of life of infant and watching for complications which threaten the 
mother. (4) The preservation of the perineum. 

During the Third Stage—(1) Prevention of postpartum hemorrhage. (2) 
Delivery of the placenta. (3) Asepsis and antisepsis. (4) Tying the cord. (5) 
Care of the eyes. (6) Examination of the placenta. (7) The search for birth 
injuries. (8) Examination of the child for deformities and injury. 

The accoucheur stays in the house at least one hour after the placenta is de- 
livered, time which may be profitably employed watching the mother for hemor- 
rhage, eclampsia, etc., in cleaning instruments and packing satchel ready for the next 
case, the filling out of the history sheet or card and birth-certificate, weighing and 
measuring the baby, giving instructions as to after-care, etc. Before leaving the 
house the attendant must have assured himself on these seven points: (1) That 
the uterus is in firm tonus—that is, well retracted and not inverted; (2) that 
there is no hemorrhage from the vulvar orifice and no internal hemorrhage; (8) 
that the placenta and membranes are complete; (4) that the bladder is empty; 
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(5) that all perineal tears are attended to; (6) that the child is in good condition— 
no hemorrhage from the cord, and that it breathes freely; (7) that the mother is 
in good condition, with good pulse, no headache (eclampsia), no vomiting. 

Let us pause here to take a glance back at the treatment of labor as a whole. 
It should be regarded as a surgical operation: it really is such, and the obstetrician 
is really a surgeon. He considers every labor, therefore, first, as to the ability of 
the patient to stand the shock; second, he provides for asepsis and antisepsis; 
third, he carefully watches for and guards against complications. 

During the labor the accoucheur observes the powers and estimates the resist- 
ances, judges whether the powers are sufficient to overcome the latter; he watches 
the mechanism of labor as its various phases pass under the eye and hand; he is 
always alert to any abnormality in the mechanism, and keenly alive to the possi- 
bility of some outside complication occurring, which may throw either or both 
patients into acute danger. Through all, he throws around both patients the pro- 
tection from infection which, of recent years, has become almost perfect. 

The conduct of labor is not a simple matter, safely intrusted to every one. 
Let the people know that having a child is an important affair, deserving of the 
deepest solicitation on the part of the friends, needing the watchful attention of a 
qualified practitioner, and that the care of even a normal confinement is worthy 
the dignity of the greatest surgeon, 


CHAPTER XXIII 
THE CONDUCT OF THE PUERPERIUM 


AFTER the delivery of the placenta the vulvar region is cleansed of blood, etc., 
by the physician, and a sterilized vulvar pad applied, which is held in place by a 
T-binder. An abdominal bandage is generally used to hold the pad and to relieve 
the puerpera from the feeling of emptiness. Such a binder cannot be applied 
tightly enough to compress the uterus and thus prevent postpartum hemorrhage, 
and it should, therefore, only support the abdominal wall, and be loose enough to 
allow the nurse to put her hand underneath for the palpation of the fundus. 

No douches are given pdstpartum except for some special indication, e. g., 
hemorrhage. When the soiled sheets are drawn from the bed and the patient’s 
night-dress changed, the woman should be moved with great gentleness, and one 
must insist that the legs be kept close together and that the uterus be hard—these 
precautions to prevent air-embolism. If the uterovaginal tract has been tam- 
poned, the moving of the puerpera is slowly and gently done, because of the danger 
of tearing the uterus over the tampon. The bed is now set to rights, the room 
cleared and darkened, the mother warmly covered up, a warm-water bag placed 
at her feet, a hot drink given, and she is allowed to get the repose and sleep she has 
so well earned. By this time another hour has passed, and if hemorrhage has not 
begun and the third stage was conducted properly, few complications need to be 
feared, though it is wise for the nurse to take an occasional look at the patient. 

The treatment of the puerperium falls almost entirely to the nurse, but it is 
well for the accoucheur to have his own ideas on the subject and to be able to carry 
them out if necessary. In a book, ‘Obstetrics for Nurses,” the author has de- 
scribed all the details of such treatment, which would hardly find a place in a 
text-book for practitioners. 

Aseptic Care During the Puerperium.—This is as important as during the labor, 
for many cases have been successfully delivered only to be infected in the puer- 
perium. The vulva is treated as an open wound—indeed, it is beset by the same 
dangers as an open wound. This point is to be remembered when comparing ob- 
stetric with surgical practice. The pads lying on the vulva are changed as often as 
they become soiled with blood or lochia, and the parts are dressed after each urina- 
tion or defecation, also as a routine three or four times a day. For this purpose the 
patient is placed on a sterile bed-pan, the nurse sterilizes her hands or wears sterile 
gloves, and gently pours from a narrow-lipped pitcher a solution of 1 : 2000 bi- 
chlorid over the vulva. The excess is dried off without rubbing, by touching with 
dry sterile cotton, and a fresh sterile vulvar pad is applied. Simple sterilized water 
may be used. If there is any odor to the lochia, 2 per cent. carbolic solution is 
more deodorant. These attentions are needed for ten days. No douches are given 
(see Pathology of the Puerperium, p. 931), and the patient is instructed never to 
touch the genitals nor her nipples. Internal examinations are not made by the 
physician except under strictest indication. The parts are left severely alone. If 
there are stitches in the perineum, extra care and greater watchfulness are required 
on the part of the nurse and accoucheur, since unclean bed-pans, non-sterile cloths, 
and filthy bed-covers may come in direct contact with the wound. 

The Diet.—There is no ground for the old notion that errors of diet cause puerperal in- 
fection, but even a healthy person, put to bed with a full dietary, will soon complain of headache, 
lassitude, tympany, etc., because the food without exercise is not properly oxidized. 

During the first eighteen hours after the labor the patient should have liquids in amounts 
sufficient to quench her thirst. After a few hours a cup of broth or tea and a small slice of but- 
tered toast may be given. Milk, plain or with seltzer, is allowable, also tea, coffee, milk-toast, 
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oyster-stew, salt wafers, and chocolate. On the second day, after the bowels have moved freely, 
the amounts may be increased, and the patient may have soups, thickened with rice, barley, etc., 
bread and butter, cereal foods, and stewed fruits, omitting the strongly acid. In <ymmer ice- 
cream and ices are allowable. On this day a small piece of meat, as a chop, the breast of chicken, 
or squab, may be given at noon. Fresh fish is also now allowable. The other meals are pre- 
pared from the dietary of the preceding days. On the fourth day a small piece of tender steak, 
eges, light puddings, blanc-mange, baked apple, jellies, and other delicacies may be given. Tea 
and coffee are given sparingly and should not be strong. Fresh vegetables are allowed, with 
salt or cream dressing, not vinegar. Baked potatoes, beans, and peas are best omitted, as they 
may produce tympany. Stewed fruits, as prunes, dried apples, and peaches, are given for their 
laxative effect. After the fifth day the diet is as above and this has been found sufficient for the 
patient until she is up and about. 

Three meals a day are served. At ten in the morning a glass of cool milk, and at three in the 
afternoon a cup of chocolate with a wafer, are given. Occasionally an eggnog is prepared instead 
of the chocolate at three. At midnight, after the nursing, a glass of hot milk or malted milk is 
usually administered. A nursing mother should have food rich in all three vitamins, in phosphates, 
and calcium in order to make them over into her milk. 

Throughout the puerperium the nurse will see that the patient drinks pure water freely, to 
make up the loss caused by the free action of the skin and kidneys and the fluids required for 
making milk. 


The Bladder.—The necessity for frequent emptying of the bladder during 
labor has been emphasized. During the third stage it may fill rapidly, incarcerate 
the placenta, and cause postpartum hemorrhage. The bladder must always be 
emptied within the first ten hours after delivery, and thereafter at least three times 
aday. Owing to the bruising of the neck of the bladder, the edema of the neck and 
the urethra, and spasm of the sphincter, plus the horizontal position, the patient 
may not be able to urinate. Before the catheter is resorted to these methods 
should be tried: (a) Have the nurse put the woman on a bed-pan containing steam- 
ing hot water, and leave her alone; (6) the same, and allow the water to run in the 
wash-stand; (c) let the patient, while lying on the bed-pan, smell a bottle of sal 
volatile; (d) lay a large pad, dripping with warm sterile water, on the pubis (the 
warm solution imitates the flow of urine); (e) place a hot fomentation over the blad- 
der; (f) give the patient an enema: often the bowels and bladder act simultane- 
ously; (g) gentle pressure on the bladder may start the flow; (h) let the patient 
sit up on the pan, this being less dangerous than catheterization. With all these 
measures a little suggestion may be used, and the patient is to be left alone. Many 
persons cannot urinate in the presence of another. If the bladder must be cathe- 
terized, it is wisest for the accoucheur to do this himself, unless he has a trustworthy 
nurse, because many cases of cystitis take origin at this time. After the bladder is 
once thus emptied, the patient can usually urinate herself thereafter, but if the 
operation must be repeated, it should not be done oftener than every eight hours, 
and hexamethylenamin, 5 grains thrice daily, should be administered prophyl- 
actically. Other remedies for obstinate cases are: (1) A hypodermic of pituitrin; 
(2) instillation of 40 minims of sterile glycerin in the bladder (after emptying it 
with a catheter); (3) placing a small glycerin suppository in the urethra; (4) use 
of a permanent catheter for thirty-six hours. 

The Bowels.—Custom immemorial gives a cathartic on the third day after 
labor. The author prefers to give it on the morning of the second day, and usually 
prescribes castor oil. The oil is said to favor the secretion of milk: at least it does 
not reduce the flow, as do the saline cathartics. Castor oil was cultivated and used 
in Egypt seventeen hundred years before Christ. The oil is administered in 
lemon juice and soda during effervescence, in orange juice, or in gelatin capsules 
After the bowels are once thoroughly evacuated, a daily enema is sufficient to un- 
load the rectum, but these movements are often unsatisfactory, and an occasional 
dose of cascara at bedtime ought also to be given. Constipation is the rule for 
two or three weeks postpartum, but usually, when the patient resumes her cus- 
tomary duties, the condition improves. When the patient has a complete perineal 
laceration, the attention to the bowels becomes a very important item of treat- 
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ment. (See p. 786.) If the woman has too much milk, or if the breasts are 
engorged and painful, salines, Rochelle salts, effervescent citrate of magnesia, or 
magnesium sulphate may be prescribed. 

The Breasts.—A{ter the mother has slept, usually about eight hours, the nurse 
prepares the breasts. They are gently washed with soap and water, then with bi- 
chlorid 1 : 1500, which is allowed to dry in. A loose breast-binder is now applied, 
simply to prevent the glands from sagging. Tertullian tells us that the Roman 
women used a breast-binder made in the temples and possessing mystic powers. 

A short time after this the baby is applied to the nipple. Before and after 
each nursing the nipple is washed with saturated boric acid solution, poured 
fresh from a bottle, not kept in a glass, using sterilized cotton pledgets on tooth- 
picks, known as “‘applicators.’’ The fingers do not come in contact with the 
nipple at all; if it is necessary to do this, the hands must be disinfected. The 
baby is put to the breast every eight hours until the milk comes, then every four 
hours during the day. The first nursing is at 6 a. m., the last at 10 p.m. When 
the milk “‘comes in,” which usually occurs on the third day, the breasts need more 
support from the breast-binder. The treatment of cracks, engorgement, and 
other conditions of the breast will be taken up in the chapter on Complications. 
Too much care and too careful asepsis cannot be given to the breasts, as infection, 
with resulting abscess and impaired nipples, and resulting necessary weaning of 
the child, must be avoided. 

The question of nursing is an important one. Every mother should nurse her 
child, for her own good, because it favors involution of the genitalia and develops 
the maternal instinct, but principally because it reduces the terrific mortality of the 
first months:of life. Fully 25 per cent. of children die in the first year of life, and a 
large proportion of the deaths is due to bottle-feeding. 

It has been said that a bottle-fed baby never became great, a statement which 
appears reasonable, but has never been proved. Without doubt the public is 
awakening to the importance of maternal nursing, and now it is considered by most 
women a real calamity if they cannot give their offspring the breast. Certain 
contraindications to nursing exist. General diseases, tuberculosis, pernicious anemia, 
cancer, contraindicate it, because the disease is likely to become very active during 
lactation. Severe hemorrhage in labor retards the nursing, but with full diet the 
patient may give her breast to the child for half or more of its feedings. Syphilis 
does not forbid nursing. Only its own mother may nurse a syphilitic child. A 
healthy child never comes from a syphilitic mother. The new serum tests for 
syphilis have proved this. . 

Malformation of the breasts, as deformed, inverted, cracked, and split nipples, 
may preclude nursing The latter often are healed by proper treatment. Mastitis 
commands the suspension of nursing for a few days, and an abscess forbids it per- 
manently from the affected breast. A weak, puny, or hare-lipped child may not 
be able to nurse, and in these cases the milk is to be pumped and fed to the infant. 

Remarkable as it may seem, the milk of some mothers may act like an irritant 
poison to the infant and may produce enteritis or even death. The milk in the next 
puerperium may be normal; or the milk may be poor in quality, not agreeing well 
with the child, but agreeing with another; or there may be a scarcity of milk. At- 
tempts specifically to alter the quality of the milk have been unsatisfactory. The 
patient’s general health must be improved. If there is a scarcity of mother’s milk, 
one may try to stimulate the glands—first, by daily massage, Abt’s mechanical 
pump, cold bathing of the whole body, giving much fluid to drink, especially milk, 
water, cocoa, gruels, and oyster-stews, but no tea, coffee, beer, or malt liquors. 
The last two fatten the patient and reduce the milk-supply. A strong baby is the 
best stimulant to the breasts, and if this fails to bring milk, usually there Js no gland 
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tissue there and all efforts will be futile. Occasionally the milk-supply is not abun- 
dant until the patient is up and about and takes outdoor exercise. 

Artificial feeding is not resorted to unless the mother is obviously unable to meet 
the demands made on her, and when it is demonstrated, by the condition of the 
baby, that the breasts are inefficient. Before attempting substitute feeding it is 
best for the baby that a wet-nurse be obtained. 

Pulse and Temperature.—The nurse should take the pulse, temperature, and 
respiration at least morning and evening, better, every six hours,—at 6, 12, 6, and 
12,—and record the same on a carefully kept history sheet. The pulse may be 
counted frequently during the first five days, and the temperature taken if it shows 
any increase in rate. The pulse is a more sensitive indicator of abnormalities than 
the temperature, but the latter is more certain, since the pulse is very mobile. Any 
temperature above 99.5° F. should be considered abnormal and its cause sought. 
Chills normally are absent from the puerperium. The author is very suspicious of 
“nervous chills’—they usually are not nervous, but due to infection. The pulse 
normally ranges from 66 to 80; a decrease below 66 is not pathologic, but an increase 
over 90 should direct our attention to the patient. If the patient has no nurse, the 
temperature is taken by the physician during his visit, and he leaves a thermometer 
with the patient, instructing her to hold it in her mouth at a certain time, then to 
lay it aside for him to read at his next visit. 

The Doctor’s Visit.—A daily visit to the puerpera is desirable, but not necessary 
if she has a good nurse. It is important that the patient be seen on the third, fourth, 
and fifth days, because these are the critical ones. The nurse will keep a record of 
all the happenings to both mother and child. The nurse is supplied by the author 
with special blanks for this purpose, and she also fills a card showing temperature 
and pulse graphs. It is well for the physician himself to inspect the vulva, the 
pads, the breasts, and the nipples for evidences of disease, and to palpate the uterus 
to determine its state of involution. He must watch the retrogressive changes of the 
puerperium, and be alert to the first beginning deviation from the normal, as infec- 
tion, subinvolution. He must study the progress of the repair of the puerperal 
wounds to discover early any abnormality here, like necrosis of tissue, inflammatory 
infiltration, exudate, and he must be acquainted with the general state of health of 
the puerpera, so as to be able to recognize, before they occur, impending accidents, 
as eclampsia, yellow atrophy of the liver, septicemia, puerperal insanity. Of 
particular significance is the passage of clots, since this indicates something wrong 
in the uterus. | Very few medicines are prescribed in a normal puerperium—really 
none save cathartics and an occasional remedy for after-pains. 

After-pains.—Multipare suffer more with painful uterine contractions than do 
primipare. Occurring in the latter, they give rise to the suspicion of infection or 
the retention of clots or placental fragments in the uterus. They are due to lack of 
tonus of the uterine muscle. Unless very severe, keeping the patient awake, mor- 
phin is not given, a trial first being made with a combination of phenacetin, sodium 
bicarbonate, and caffein, or sodium bromid, or aspirin, or local applications, hot 
fomentations, camphorated oil, or a hot saline enema. 

Sleep and Mental Care.—It is highly important that the puerpera obtain 
sufficient real sleep as well as rest. One of the symptoms, and perhaps a contribu- 
tory cause, of puerperal insanity is lack of sleep. 

After the patient has been cared for on the completion of labor, she is allowed 
to sleep as long as possible, and the room is darkened and quieted to favor this. 
Subsequently the nurse must arrange the duties of the day so that the puerpera has 
a little nap in the afternoon, and at least eight hours’ good sleep at night. If the 
puerpera is persistently sleepless, the physician should be notified. The cause of 
the sleeplessness must be investigated, and if there is a family history of mental 
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disease, the condition must be cured at once. The author has tried suggestion with 
good effect, also sodium bromid in 20-grain doses, veronal in 5-grain doses, and 
chloralamid, 5 to 15 grains, but where the woman is tired out, nervous, excited, and 
evidently under a strain, a hypodermic of 4 grain morphin with 7é>o grain atropin 
should be given. The danger of inaugurating the morphin habit is always to be 
borne in mind, and the patient properly guarded against it. Much can be done by 
the nurse to procure sleep, as giving a warm alcohol sponge-bath, a glass of hot 
malted milk, cultivation of a regular habit of sleep, removal of the infant from the 
room, and a constant cheerful, hopeful demeanor, withholding worries of all kinds 
from the patient. 

The physician should study the mind of his patient to learn if she is making 
the proper adjustments to her new conditions of life. 

After having been the center of interest throughout the many months of 
pregnancy, and perhaps a littlé spoiled by the petting of her family and friends, 


Fic. 332.—A Frew or rob EXERCISES FOR ResToRING Muscie Tone. 


the new mother may, unconsciously, resent the sudden transference of attention 
to the baby. Indeed, she may be a little jealous of it, as was frankly confessed 
to me recently by one of my patients. Then, too, the realization comes that life 
will never be as it was before, that now she has restrictions on her freedom and her 
social activities, and new responsibilities which she may fear are beyond her 
powers. rob) . 

In normal cases—. ¢., in the vast majority—the woman’s mental adapta- 
bility remains with her and she quickly adjusts herself to her new outlook on life, 
she assumes her responsibilities gladly, and bravely begins her work as mother 
of the child and her household. . 

In abnormal cases, on the other hand, in women with a weak nervous hered- 
ity, or in those pulled down by protracted labor, hemorrhage, toxemia, or infection, 
these mental conflicts are not won by the patient. Introspection develops into 
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moodiness, even melancholia; the illusion that the husband has transferred his 
affection to the child develops into jealousy which may result in her refusal to 
nurse it, or compulsive acts, even attempts at infanticide; or the illusion that her 
husband loves her no longer may develop into a delusion of unworthiness or per- 
secution, which may lead to attempts of suicide. Observation of the workings of 
the mind may lead to the early discovery of a psychosis. 

General Treatment.—This is the same as for any bed patient as regards bath- 
ing, changing bed, and so forth. Unless the weather makes it agreeable, a full bath 
is not needed every day, but may be given twice or thrice a week. Daily, however, 
the whole body may be sponged with alcohol and water, one part to three, paying 
especial attention to the axilla. There should be plenty of light and fresh air in the 
lying-in chamber. Sun and air are not harmful by any means. In the olden time 
both were feared, and the puerpera was kept in semidarkness all the time, and all 
air excluded to prevent her from catching cold. It was thought that “catching 
cold” caused puerperal infection and mastitis, but now we know these complications 
are due to infection, and are in high degree preventable by proper asepsis. Free 
ventilation and light are strong opponents to infection. The nurse, while providing 
both, must see that at no time either mother or child is exposed to a direct draft, 
and that the bright light does not fall directly on the eyes of either 

After the first week the nurse may give the patient a general light massage. 
She should avoid the inside of the legs, where there are veins, and the uterus and 
breasts. Passive motions of the arms, legs, and trunk are also recommended. 
Systematic motions of the arms and legs, such as extending and flexing them 
against a slight resistance, may be practised. These exercises while away the 
tedium of the bed, improve the circulation, strengthen the abdominal muscles, and 
hasten the return of the patient’s strength. She is less likely to be faint and weak 
when first gotten out of bed. (See Obstetrics for Nurses, 1927.) 

Visitors.—The lying-in room should be quiet and restful. The puerpera must 
be given opportunity to recover from the strain of labor and recuperate ber strength 
from the exhaustion of pregnancy and delivery. Therefore only the nearest relatives 
are to be allowed in the lying-in chamber during the first week. Even these visits 
should be very short. Aside from the nervous disturbance caused by too many 
visitors, there is the danger of the introduction of contagion. 

The Time of Getting Up.—The author allows a normal puerpera, after normal 
labor, to sit up in bed on the sixth or seventh day, get out of bed into a large chair for 
an hour on the ninth or tenth day, for three hours on the eleventh, and before the end 
of the second week she has the freedom of the floor, going downstairs on the fifteenth 
to eighteenth day. Operative cases, perineorrhaphies, and women who have had fever 
during the puerperium require special regulations—usually a prolongation of the 
stay in bed and slower resumption of active movements. But the women are not 
condemned to such absolute quiet in the bed as formerly. For the first two or 
three hours the puerpera should he quietly on her back, but after this she may be 
turned gently on the side, the nurse supporting the heavy uterus. Next day the 
position may be changed oftener, and by the third day only ordinary care is neces- 
sary, and the changes may be made as frequently as comfort demands. These 
changes facilitate drainage and better the pelvic circulation. The puerpera after 
the fourth day may be propped up with pillows or back-rest for her meals, bowel 
movements, and urinations, may sit up straight on the sixth day, but her perfect 
condition and her frequent requests to be let out of bed should not lead the physician 
to permit it until the ninth or tenth day. It is wise, too, to forbid too early resump- 
tion of household duties, responsibilities, and social functions. 


This time-honored custom of keeping the woman i i 
{ no ust g th an in bed nine days or more h i 
Py late writers. Kistner, in 1899, and White, as far back as 1775, advocated phere “ 
oe the women to leave the bed as soon as they felt able to do so, and claimed that no evil 
results followed, but, on the contrary, the woman recovered strength quicker, had less fever, less 
2, 
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frequent thrombophlebitis, less coprostasis, less necessity for catheterization, better lactation, and 
no greater frequency of prolapse of the uterus and vagina. 

It is probable that those physicians who keep their puerperx in bed two, three, or even four 
weeks err in the opposite direction, and it is certain that one can let the women get up too soon. 
The best plan will, as usual, be a compromise between the two, and the limits be applied to special 
cases. One must hesitate long before allowing a principle, grounded in thousands of years of 
empiricism, to be overthrown by a new theory, and, indeed, the early getting up does not possess 
all the advantages claimed, nor is it free from the dangers it is said to be. In the first place, 
theoretic consideration of the condition of the pelvis postpartum will indicate the necessity for 
rest in the horizontal position. The bruised, suggillated condition of the pelvic floor has already 
been referred to. It stands to reason that such an impaired pelvic floor should not be given the 
task of supporting the large heavy puerperal uterus and the whole intra-abdominal pressure before 
it has regained, in a measure, its strength and elasticity. The ancient idea that too early getting 
up leads to prolapse of the vagina and uterus has anatomic foundation, and, further, clinical ex- 
perience proves it. Prolapse is more common in the poor women who have to get up early after 
delivery and do heavy work. It is common among Indians. 

It is claimed that fever is less frequent. The author believes that fever is more frequent. 
In the service of the Chicago Lying-in Hospital Dispensary, in nearly every case where the puer- 
pera is reported to have fever the hiStory reads that the patient had gotten out of bed and soon 
after sickened. We know that the streptococcus—and a virulent strain too—normally inhabits 
the puerperal vagina. When the puerpera gets up, the heavy uterus falls to and fro and tears 
open the granulating surfaces, giving the germs access to the lymph-spaces. Statistics have not 
proved all the claims for the new treatment. More about this interesting subject must be sought 
in the literature, of which much has accumulated in the last few years. (See Mosher and Kiistner.*) 


The Binder.—Ancient custom prescribes the application of an abdominal 
binder directly postpartum. Van Swieten (1754) recommended it for the preven- 
tion of syncope, the raising up of the uterus, and postpartum hemorrhage. It does 
replace the feeling of emptiness of which the women complain after delivery, but it 
will not prevent the uterus from rising in the belly or from bleeding, no matter how 
tightly applied. The women insist on the application of the binder throughout the 
puerperium, with a view to preserving the figure and preventing “‘high stomach.” 
In the author’s opinion, the binder will do neither. Enteroptosis, nephroptosis, 
relaxed abdominal wall, are the results of congenital deformity, pathogenic conditions 
acquired before or during pregnancy,—for example, overstretching of the ab- 
dominal walls,—and very little may be done during the puerperium to correct these 
evil effects. The author applies the binder postpartum to relieve the feeling of 
emptiness of the abdomen, to help steady the uterus when the patient is moved, and 
to satisfy her whims. Hardly any objection can be offered to its use. It is almost 
impossible to apply it tightly enough to force the uterus backward, but it may, if 
tympany develops, interfere with the passage of flatus and feces, which is especially 
true after cesarean section. During the second week of the puerperium a very 
gentle superficial abdominal massage and mild gymnastics are used to strengthen 
the muscles. By preventing the accumulation of gas in the bowels and providing a 
daily alvine evacuation, the above treatment is aided. After the patient assumes 
the erect posture, the abdominal binder may assist greatly, by supporting the weight 
of the viscera for a short time until the recti and obliqui have regained sufficient 
tonus and power. The abdominal binder used after laparotomy may be applied, 
or a jockeystrap may be worn. The latter furnishes also some slight perineal sup- 
port. Corsets may be resumed after five weeks, and the variety which holds up the 
lower abdomen should be preferred. 

Final Examination.—The patient is instructed to appear for examination at 
the office of the accoucheur with her baby eight weeks after delivery. By this time 
involution is complete, the woman has had the first menstruation, if it was to occur, 
and one can better judge of the condition of the parts. Special attention 1s directed 
to the size and position of the uterus, the presence of exudates in the broad liga- 
ments, the condition of the adnexa, the firmness of the levator ani and perineum, 
and the state of the bladder and vaginal walls as regards prolapse. If the uterus is 
retroverted, it is to be replaced and a pessary inserted, which the patient should wear 


* Kistner: Verh. der Deutsch. Gesell. f. Gyn., vol. vili, p. 530. White: The Treatment of 
Pees sad Peerperal Women, 1775. Mosher: Amer. Jour. Obstet., 1911, vol. xliv. 
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three months. Cervical tears that were not repaired at the time of labor are 
inspected. If small and with but little eversion they may be treated by the electric 
cautery. If extensive and, as usual, combined with pelvic floor relaxation or tears, 
operation is to be recommended as soon as weaning is done. If the perineal floor 
is relaxed, the patient is instructed how to exercise the levator ani, to take the 
knee-chest position for ten minutes three times a day, and is given a prescription 
for hot vaginal douches. Other gynecologic treatment or operation is advised if 
necessary, and the opportunity is used to discover the very beginnings of post- 
puerperal disease and to correct them. If the woman has had a severe labor, 
she is advised as to a subsequent pregnancy. 

The child is examined for umbilical hernia, and its nutritional state determined. 
These points are all to be noted on the puerperium card, which entry closes the ob- 
stetric history of the particular case and the patient is requested to report again 
the day after the baby is a year old, for ‘follow up.” 


SUMMARY OF THE PRINCIPLES OF TREATMENT OF THE PUERPERIUM 


. Antisepsis and asepsis of the open genital wounds. 

. Asepsis of the breasts. 

. Attention to the emunctories, bowels, uriary tract, and skin. 
. Provisions for comfort, sleep, and relief of pain. 

. Watchfulness for complications. 

General treatment to facilitate recovery. 

. The time of getting up. 

. Final examination to prevent future invalidism. 


ONParhwd Ee 


THE DIAGNOSIS OF THE PUERPERIUM 


Chiefly in legal cases is the accoucheur required to give an opinion as to the 
existence of the puerperal state. At postmortems on women dead after an illegal 
operation, as criminal abortion, it is usually easy to determine the exact condition, 
from the macroscopic and microscopic appearance of the parts. If a woman pleads 
the puerperal state for the purposes of blackmail or for the substitution of an infant, 
it is usually a simple matter to discover the fraud, but if a labor has actually taken 
place and the patient wishes to hide her condition, as, for example, in cases of child 
murder, it is not so easy to prove incontestably that gestation has preceded the 
examination. Naturally, the difficulties increase with the length of time since de- 
livery. A full-term labor also leaves greater and more permanent traces than an 
abortion. No reliance may be placed on the statements of the patient or her friends. 

The examination includes a search for the changes of the puerperium, especially 
for the presence of a functionating breast (not traces of milk or colostrum) and for 
the evidences of fresh wounds in the genital tract. The vulva has a quite charac- 
teristic, reddish purple, velvety, succulent appearance for the first four weeks post- 
partum, and the presence of the typical birth injuries undergoing the usual changes 
of wound healing lends great weight to the diagnosis. Absence of such injuries does 
not eliminate the possibility of previous delivery, because the fetus may have been 
small or macerated, or the parts especially elastic. The presence of vestiges of the 
hymen—caruncule myrtiformes—is indicative, not conclusive. Cervical tears are 
usually due to child-birth, but sometimes come from instrumentation, as dilatation 
for dysmenorrhea or sterility. The enlargement of the uterus, directly or shortly 
after labor, its consistence, its contractions, and its rapid decrease in size, deter- 
mined by repeated bimanuals and measurements with the sound, give valuable in- 
formation, both as to the fact and to the time of a previous confinement. If the 
cervix is patulous, a finger may be inserted and feel the placental site. Less re- 
liance than one would expect may be placed on a study of the lochia and scrap- 
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ings. One must find ovular remnants to clinch the diagnosis. Vernix caseosa, 
meconium, but especially pieces of placenta or chorionic villi are positive. Decidual 
cells, when in very large numbers, are presumptive evidence, but one must find villi 
to arrive at positiveness. Opitz* believed he could diagnose a preéxisting pregnancy 
from the construction of the uterine glands thus removed. Later investigations have 
disproved this, but a study of the scrapings will give very strong evidences of puer- 
peral changes if done early enough. The presence of hyaline remnants of blood- 
vessels in the scrapings even six months postpartum is said to be good evidence. (See 
changes in the uterine mucous membrane during involution, p. 220.) Since the 
patient may refuse to permit a curetage on the ground that it is dangerous to 
her, and justifiably, we are usually without this kind of information. Abortion in 
progress or a fibroid may simulate the puerperium. After an early abortion it may 
be impossible to distinguish the puerperal uterus from one that is menstruating. 
Abderhalden’s serum test for pregnancy is unreliable. It behooves the obstetric 
expert to be very thorough and systematic in his examination, very deliberate in 
his consideration of the findings, and very circumspect in his statements on the 
witness-stand in such cases as the above. A full record is to be made of every ex- 
amination. These should be gotten up in legal form, the help of an attorney being 
asked if necessary. 
* Opitz: Zeitschr. f. Geb. u. Gyn., vol. xlii. 
23 


SECTION,LY 
THE NEW-BORN CHILD 


CHAPTER XXIV 
PHYSIOLOGY OF THE NEW-BORN CHILD 


Ar no period during the life of the individual does ne undergo such violent 
and fundamental changes as at birth and during the two weeks after it. Not afew 
children fail to survive the shock of delivery, and a great many succumb in the first 
few weeks because of their inability to meet and overcome the adverse conditions 
surrounding their lives. The new-born must now do its own digesting, must 
oxygenate its own blood from the air, which is of varying temperature, must keep 
up its body warmth in spite of violent external variations, and, besides other func- 
tions, must take care of hosts of bacteria which assail it from every port of entrance. 
True, it brings into the world certain acquired immunities against infection, but 
it must develop a great many itself. 

Respiration.—At first the breathing is very irregular and abdominai in type; 
later it becomes more even and more thoracic, becoming abdominothoracie during 
crying efforts. The respirations are both superficial and deep, occasionally inter- 
mittent, and vary from 35 to 60, even in health. The child inspires from 20 to 
40 c.c. with each breath, the amount increasing rapidly each day. The exchange of 
gases in the lungs is more than twice as active as in the adult. Oxidation in the 
body is also more active, assimilative processes and growth being so vigorous and 
marked. At first only a small portion of the lung is expanded, and it requires a 
month or more to expand it all. The chest wall is so poorly developed that when 
the pleural cavities are opened, the lungs do not collapse, as in the adult. 

Crying 1s good for the child, because it expands the lungs. A whining, grunting 
expiration is a sign that the alveoli are not developed, as occurs in premature, 
asphyxiated, or injured children. Mucus in the trachea causes rattling; it may 
come from congestion of the throat, the result of labor, or from aspiration of vaginal 
or other discharges during the delivery. This is dangerous on the score of mechan- 
ical obstruction of the air-passages (atelectasis) and infection, bronchopneumonia, 
and enteritis. 

The blood is more concentrated than that of adults (specific gravity, 1060 to 
1080), and contains more hemoglobin and salts. The amount varies from 250 to 
350 gm., depending on the size of the child and the time of ligation of the cord, 
being, with late ligation, about one-eleventh of the body weight. Lucas and 
Dearing found it varies from 10.7 to 19.5 per cent. Leukocytosis is the rule for 
the first few days—up to 23,000; later, an average of about 10,000 to 12,000 is 
attained. The polynuclears are in the majority early, but after the twelfth day 
the lymphocytes preponderate and there are usually 7 per cent. eosinophils. 
Owing to the thickening of the blood in the first days the reds are increased in 
number—from 5,000,000 to 6,500,000—but soon the normal is reéstablished, be- 
cause of the destruction of about 10 per cent. of them. The size of the red cor- 
puscles varies very much, there being many microcytes. Poikilocytosis also may 
be found, and, for four to nine days, nucleated reds. 
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Halban and Landsteiner studied the serum of the child, and found that it 
possessed less antitoxic, bactericidal, and hemolytic properties than the adult’s, 
and that, therefore, the blood is not complete. Its clotting time varies and, 
if delayed too much, may explain the frequency of hemorrhage in the new-born 
(Rodda). Sharpe found that it had no significance in cerebral hemorrhage. 

The circulation, studied by Seitz, of Munich, showed marked changes. During 
fetal life the pulse-beats number 120 to 150; after delivery, 150 to 190; sinking to 
110, then rising to 120 to 130 a minute on the fourth to sixth day, with many varia- 
tions of frequency, and rhythm, and strength, caused by sleep, waking, crying, 
colic, ete. The blood-pressure varies from 38 to 48 mm. on the first day and 66 
to 76 on the twelfth day (Seitz), and since the arteries and capillaries of the child 
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Fic. 333.—TreMPERATURE, PULSE, AND RESPIRATION CHART OF NEW-BORN. 
The average readings of ten apparently healthy children were taken. The pulse and respiration in every instance 
were counted with the stethoscope. Records were made at 6 a. M., 12 noon, 6 Pp. M., and 12 midnight. Dotted line 


is the respiration, the lowest line, the temperature. 


are large, the peripheral resistance is less, allowing a more active and rapid cir- 
culation of the blood. This is needful for the rapid development of all the organs, 
the active digestion, and tissue growth of the child. 

The Temperature.—Owing to the fetus’ own metabolism, the intra-uterine 
temperature is one-half degree higher at birth than that of the mother (Fig. 333). 
As the result of the exposure following delivery, the temperature sinks 1 to 34 
degrees—greater in premature and asphyxiated children. After twelve to twenty 
hours the normal, 98° F., is reached. After a week or so the temperature remains 
around 98.6° F. Bathing, nursing, exposure, lack of food, etc., easily alter the 
temperature of the child. Diurnal variations are not usual. 
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The Urine.—Reusing presents this table of the daily average amounts of urine: 


; ee | 3 Oi ies Zael | 7 8 day 
| | | 
Breastetedeen ater ener 18.9 | 38.6 | 64.9] 84.0 | 121.5 | 147.0 | 175.5 217-2)e.0. 
| | i 
Bothietedi ace ee ee 28.8 | 59.7 | 111.4 | 153.8 | 198.9 | 937.7 | 278.7 | 371.0lc.e. 
| | ] 


From 71% to 9 ¢.c. of urine may be found in the bladder at birth. Later, 
daily amounts vary very much with the size of the child, prematurity, the room 
temperature and moisture (incubator children pass less urine), the food (mother’s 
milk, less urine), icterus, and illness. If the baby is a water-tippler, the bed may 
be wet all the time. The specific gravity is from 1006 to 1008; color, clear, watery, 
later a light straw; reaction acid. Urea shows highest on the seventh day—0.8 
per cent., from 0.1 per cent. on the first day. The percentage of uric acid is large, 
as is shown by the frequency of uric-acid infarct of the kidney, due largely to the 
destruction of red blood-corpuscles. It is nearly thrice as much as in the adult, 
a condition which also exists in the blood (Sedgwick). Uric-acid infarct of the 
kidney occurs in 50 per cent. of children, and may be assumed from a microscopic 
examination of the urine showing the crystals. Often the crystals (ammonium 
urate principally) are found on the diaper as a reddish brick-dust. When a kid- 
ney containing the infarct is cut, it grits under the knife, and yellowish or brownish 
streaks are seen radiating from the papille. The deposit occurs oftener in pre- 
mature children, after prolonged or instrumental deliveries, after asphyxia, in 
cases of delayed lactation, with icterus and febrile complications. The granules 
may cause pain in their passage. Nephritis is not uncommon in early infancy 
(Jacobi) pyelitis, too. Albuminuria is very common—almost constant for four to 
seven days. Acidosis with convulsions may occur within the first few days. 

The Intestinal Tract——Shortly after birth the meconium which has accu- 
mulated in the large intestine is discharged. Occasionally a plug of mucus which 
filled the rectum precedes the green, thick, pasty meconium. There are 70 to 
90 gm. of meconium (Camerer), and it is usually all passed by the third or fourth day. 
The colostrum has a laxative action, and air and gas in the bowel aid the active 
peristalsis of the first days. The green discharge is followed by brown, then yel- 
low movements, if the child is fed at the breast, but the discharges are whitish 
and curdy if the child is fed by the bottle. Meconium contains epithelium from 
the intestine, bilirubin, cholesterin crystals, stearic acid, fat, bile, lanugo, skin 
epithelium, and sebaceous matter from swallowed liquor amnii. 

Within twenty-four hours the whole intestinal canal is infected by the entero- 
coccus and the Bacterium coli commune and other bacteria present in the air the 
bath-water, the vagina of the mother, and on the fingers and lips of the TORnee 
and nurse. Without doubt many infections of serious nature originate at this time 
and, too, the germs introduced may be beneficial, since they aid the process of 
digestion. Ordinarily the child’s intestine is inhabited mainly by two forms— 
the Bacterium coli and the Bacillus lactis aérogenes. 

Breast-fed children may have more stools than fully bottle-fed. In the latter 
the odor is not that of sour milk, as it is with breast-fed infants, and one is more 
likely to find clumps of casein, formerly thought to be fat, in the movement 
| The stomach contains pepsin; the pancreas trypsin, and a fat-splitting fer- 
ment, but no diastatic ferment. x-Ray study shows active peristalsis (Vogt) 

The Weight.—During the first four days the infant loses in weight—on the 
average 6 to 8 ounces. The loss is greater in bottle-fed babies, and those getting 
scanty food. Forty per cent. of children regain their birth weight by the tenth 
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day, and from then on the normal, breast-fed infant should gain about an ounce 

a day. The initial loss is due to excretion of meconium, urine, evaporation, and 

to the fact that the new-born gets very little nourishment in the first few dae 

Such losses do not occur in animals, and they have important bearing on the Pe 

eases of early infancy. (See Bailey and Murlin.) The table from Beuthner gives 

eo average amounts of food taken by children from the breast for the first fourteen 
ays: 
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If more food is given thé child in the first days, the initial loss in weight is 
not so great or may be avoided. Premature infants lose relatively more and re- 
gain their birth-weight very slowly, often requiring a month. The same is true of 
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excessively large children. Children fed on cow’s milk lose more weight and 
regain flesh less rapidly than breast-fed infants. Since nearly as large a percentage 
of cow’s milk as of human milk is absorbed (93 and 96 per cent.), there must be 
other reasons for the inferiority of cow’s milk as an infant food. It is well known 
that breast-fed children grow faster, are more vigorous, resist infections better, 
throw off disease quicker, suffer less from rickets, etc., than the bottle-fed. Human 
milk is easier to digest. Fewer calories of it are required. Its albumin is partly in 
solution as a homologous albumin, ready for absorption into the blood without the 
preparatory stages of propeptone, peptone, and albumose; it contains phosphorus 
in very assimilable form, as nuclein, lecithin, and opalisin. It is not a dead secre- 
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tion, but a live tissue, and carries ferments which render the milk easily absorbed, 
and which, added to cow’s milk, will even render the latter much more assimilable. 
This fact, known clinically for many years, has been emphasized by Marfan and 
Escherich, who call these ferments or enzymes, trophozymases. Human milk 
also contains diastatic, proteolytic, fibrin- and fat-splitting ferments, also alexo- 
genic ferments (Moro). The latter causes alexins to be developed in the child’s 
blood, which give it immunities against disease. Ehrlich proved that immune 
bodies pass from the mother to the fetus and from mother to child through the 
milk (Seitz). 

General Condition.—Observing the child after birth, it is seen to be in a half- 
sleeping state. The eyes are opened once in a while, but immediately closed, the 
arms move, also the legs, sometimes quite vigorously. The difference between 
sleep and waking is not very well marked until the end of the first week or even later. 
Of the special senses, touch and taste are already well developed. Sight is prob- 
ably, the light reflex is certainly, present. Hearing is sometimes determinable as 
early as the first day, but usually is positively present only toward the end of the 
first week. The sense of smell develops later. 

The spinal nervous system is in a state of hyperexcitability, the infant jumping 
on even slight jarring, and the will is certainly developed early, as one may judge 
from the rapid acquisition of bad habits. Reaction to electric stimulation is slower. 

The Skin.—At first the child is cyanotic, especially about the face and ex- 
tremities, and the eyelids may be swollen. After thirty or forty minutes the normal 
rosy pink of the new-born appears, unless the infant is premature, when the color 
is a dusky red. Over the back and in the creases of the body a thick white paste 
is often found—the vernix caseosa. This consists of fatty skin secretions, epider- 
mis, and lanugo, and is usually removed by oiling with the first bath. In many 
children the epidermis exfoliates in branny scales, or there may be pronounced 
desquamation. In the latter cases, which may be toxemic, the skin looks a little 
raw at first and may crack, but later a healthy pink or white appears. During the 
first weeks the skin is subject to various eruptions, especially vesicular and pustular. 
They are called strophulus—red, if the border of the vesicles is red, and white, if 
simply vesicular. These are usually affections of the sweat-glands. There may 
also be a generalized erythema. A pustular eruption is generally due to infection 
with the Staphylococcus albus. In summer the tendency to skin affections is 
marked, vesicular intertrigo being an annoying complication, and in general the 
skin is more sensitive to the action of soap and water, irritating clothing, insuffi- 
ciently rinsed diapers, etc. 

Icterus Neonatorum.—About 20 per cent. of children show slight icterus during 
the first week. Two varieties must be distinguished—icterus simplex and icterus 
gravis. The latter is a symptom of sepsis, syphilis, Buhl’s disease, the hemorrhagic 
diathesis, congenital obstruction in the bile-passages, ete. A peculiar and fatal 
form of icterus affecting the ganglia of the brain is described. Here only the benign 
form will be considered—the simple jaundice or icterus neonatorum. 

Most authors place the percentage of jaundiced infants at about 80, but the 
experience of the writer is that even 20 per cent. is too high. With the aseptic 
care of the new-born and more physiologic treatment the minority of infants de- 
velop even a trace of icterus. On the second or third day one notices a slight 
yellowish tinge of the skin of the body and face, which may be better seen if the 
usual redness be pressed away by the finger. In marked cases even the sclera may 
be yellow, the nasal discharges and the urine also showing the discoloration, bile- 
pigment having been found in them. Autopsy shows that the intima of the arteries, 
the cartilages, and the interstitial tissues are stained, but the brain and cord, the 
liver and the kidneys, very slightly, if any. The kidneys often contain the uric- 
acid infarct. Icteric children usually are thin, grow less vigorously, show signs 
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of gastro-intestinal inflammation, are colicky, subject to febrile disturbances, 
intertrigo of the buttocks, and generally are poorer than the others, for which 
reasons the author cannot call the affection a physiologic manifestation. The 
excretion of urea and uric acid is greater, more albumin is used up, oxidation is 
more rapid (Hofmeier). 

After the first week the jaundice has usually disappeared, but if it was severe, 
three to five weeks may be necessary. Much depends on the cause. 

Etiology—The cases occur with equal frequency in hospital and private 
practice, in town and city. Jaundice is more common in the children of primi- 
pare, after long and hard instrumental deliveries, breech cases, in premature or 
atelectatic infants; it is more common in boys than in girls, and in the children 
of young mothers; it may be a familial characteristic. 

The jaundice is probably due to the action of several causes. Since bile acids 
have been found in the pericardial fluid, the liver must be causative of the icterus. 
This hepatogenic action is aided by the increased destruction of red blood-cor- 
puscles, which occurs in the first weeks, though most authors do not believe that 
the jaundice is entirely hematogenic in origin. 

There are many theories, for example—(1) Obstruction of the ductus chole- 
dochus by mucus or epithelium; (2) edema of Glisson’s capsule; (3) changes in the 
circulation of the blood in the liver; (4) absorption of the bile from the intestines, 
which may take place directly into the blood or the general circulation, as a result 
of the persistence of the ductus Arantii; deficient excretion of bile (Hess); (5) imper- 
fect action of liver cells, disturbed perhaps by injury, toxemia, or infection. 

Infection has been given as a cause, and for severe cases is usually active. 
Gessner believes that infection of the umbilicus will explain many cases, and in 
this the author fully agrees. Intestinal infection will explain more of them. 

The prognosis is good in the simple icterus, but one should reserve expression 
of opinion until the severe forms of disease are excluded. It is wise to regard all 
cases of jaundice as significant, and examine the infant carefully to exclude syphilis, 
sepsis, etc. 

The treatment is symptomatic. It has seemed to the author that the cases 
get better quicker on treatment directed to intestinal disinfection—castor oil, 
followed by calomel, with gastric and colonic lavage. 


LOCAL CHANGES 


Separation of the Cord.—At the insertion of the cord into the belly the amnion 
covering the cord passes into the skin. If the skin runs up onto the cord, it is 
called ‘‘skin navel”’; if the amnion runs down onto the abdomen, “amnion navel,” 
the latter being rare. Vessels from the arteries of the abdomen make a circle 
around the navel and send up tiny branches which end ;'; to $ inch on the cord 
itself. The piece of cord not in connection with this circulation must necrose and 
fall off. . 

After a few hours one can see evidences of a reactive inflammation at the point 
of union of dead and living tissue, the skin around the insertion of the cord becoming 
red and swollen. White blood-corpuscles wander out and soften the cord at its 
junction with the body until a layer of granulations is fully formed separating the 
cord at its base. The dried stump finally drops off, the arteries giving way first, 
and then the vein. The surface of the navel is covered with very fine granulations; 
the center is retracted, the sides falling in; epithelium forms over the surface very 
quickly, and the navel is thus cicatrized. The cord drops off from the fourth to the 
twelfth day. The majority of authors give the average as the fifth day. Our 
experience has been much different. With the older methods of treatment of the 
stump it was exceptional for the cord to drop off before the end of the week. Now 
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the cord is tied close to the insertion in the skin (but not involving it), and under 
aseptic treatment it falls off in three to six days—seldom later than the eighth. 

There are two ways in which the cord behaves—mummification and moist 
gangrene. The first occurs when the cord is kept warm and dry, the second when 
it is wrapped in oily dressings and evaporation is prevented. The drying-up of 
the cord is more common, less dangerous, and is to befavored. A large, thick cord 
dries up late, and some authors advise to strip all the jelly of Wharton from the 
cord, so as to favor the rapid mummification. 

The umbilical vein collapses, the walls adhere, and normally there is no throm- 
bosis. The hypogastric arteries collapse, and, owing to the thick muscular layer, 
are quite obliterated, but a small clot almost always is found in them. This should 
not present the appearance of pus. 

The staphylococcus, streptococcus, and various non-pathogenic bacteria have 
been found in a large proportion of cords of healthy children. They were much 
more in number and much earlier found in the days when moist gangrene of the 
cord commonly occurred. The method of dressing the navel had a great deal to 
do with it. Separation of the cord takes place earlier in large, strong children, later 
in premature children; earlier in healthy children, later in sick children; later if wet, 
earlier if dry, gangrene of the cord occurs. The sinking in of the center of the wound 
is due to the retraction of the intra-abdominal part of the arteries. The healing 
of the navel is complete on the third or fourth day after the dropping of the cord. 

The breasts of some new-born children show an interesting phenomenon. On 
the third or fourth day they enlarge, become hard, and occasionally secrete a little 
watery milk, with yellowish streaks. Microscopicaiiy, it resembles the colostrum, 
and colostrum corpuscles may be found. On the fifth or sixth day a fluid resem- 
bling milk in color and taste may be pressed out. This continues for two to four 
weeks if the gland be irritated, but if let alone, the secretion dries up and disappears. 
In rare cases a little fluid can be expressed after a year. This condition must be 
distinguished from true mastitis of the infant, a disease which does occur. The 
secretion is called by the Germans “‘Hexen-Milch,” witch’s milk, and occurs in 
boys as well as in girls—really it seems to occur oftener in boys than in girls; in 
weak as well as in strong children. The cause of the action of the breasts is un- 
known. Bayer believes it is due to the presence of the same ferment which causes 
the maternal milk secretion. He has found also an enlargement of the uterus of 
the new-born girl, which he likewise ascribes to maternal influence. The breasts 
should be let alone. Wash them with soap and water, pad them lightly with cotton, 
and tie a bandage over them. Do not squeeze them. 

In about 1 case out of 100 the female infant will present a phenomenon resem- 
bling menstruation. The flow may last from one to six days, and be very slight 
or profuse. It usually is not attended with symptoms, but if very free, may 
produce evident malaise in the child. This pseudo-menstruation is more com- 
mon in the children of primipar, after prolonged and operative and breech 
deliveries, and may be associated as a symptom with hemorrhage into the brain. 
Its causes are various. Perhaps it may be the result of stimulation of the ovaries 
by parturition, and have analogy with the enlargement of the breasts and uterus 
above referred to. Perhaps the child has absorbed some of the internal ovarian 
secretion of the mother. For a masterly consideration of the physiology and path- 
ology of the new-born, see von Reuss, Die Erkrankungen des Neugeborenen, Berlin, 
1914, Springer. 
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CHAPTER XXV 
THE CARE OF THE CHILD 


Wuite the third stage of labor is being conducted, and the accoucheur and 
nurse are devoting their attention to the mother, the infant lies in its crib, securely 
and warmly wrapped up, or is given in the care of a relative or neighbor, who is in- 
structed to look at the navel occasionally for possible bleeding and see that the infant 
does not choke with mucus. After the confinement room is set to rights, the nurse 
takes the baby and dresses it, preferably in an adjoining apartment, to avoid dis- 
turbing the sleeping mother. First the whole body is rubbed with warm, sterile, 
solid albolene or benzoinated lard, paying particular attention to the places where 
the vernix accumulates. The fat dissolves the vernix, and the little body is now 
smoothly rubbed clean with a soft towel. No bath is given. Next the stump of 
the cord and the navel region are washed with 1: 2000 bichlorid or 95 per cent. 
alcohol, and the wound dressed with sterilized gauze, a sterile belly-band being 
put over this primary surgical dressing. Then the eyes are treated after Credé’s 
or some prophylactic method, if this has not been done before, and the child quickly 
and warmly dressed, after which it is placed in its crib, with a warm-water bag at 
its feet. All this must be done near a fire, away from chilling drafts, and the navel 
must be dressed with sterile hands if the wound is touched with the fingers. 

The Bath.—Long custom prescribed a daily bath for the child. This is not 
to be recommended, because the infant is likely to be chilled and the wash-water 
may get to the eyes, navel, vulva, and mouth, causing infections; further, the poor 
soaps often used may cause eczema and various skin eruptions. 

Until the umbilicus is healed, the child should not be given a tub-bath. The 
head and face are sponged daily with lukewarm water, using a little Castile soap, 
if necessary. The buttocks. when soiled, are sponged with cool water. The body 
is gently rubbed with benzoinated lard; this is removed by means of a soft towel, 
and this is usually all that is needed to keep the infant sweet and clean. After the 
cord is off and the navel cicatrized, the child is given a full bath. In summer the 
child may be given a sponge-bath instead of the oiling, because the perspiration and 
fat macerate the skin. 

Dusting-powders are usually not needed, as with good care the infant will not 
chafe. In hospitals the nurses must be made aware of the dangers of carrying skin 
diseases and infections, especially syphilis, gonorrhea, and pemphigus, from one 
child to another, and they should be instructed to report at once any evidences 
of disease in the child. If stearate of zine is used, the nurse must be told that 
the baby can get pneumonia from inhaling it. 

Attention to the Cord.—The navel is treated like any surgical open wound. 
While the binder is changed as often as it becomes soiled, the dressing of the cord 
is not disturbed unless it has been dislodged or gotten wet. After soaking off the 
gauze with 1: 2000 bichlorid, the stump is washed with 95 per cent. alcohol, and a 
new dry gauze dressing applied. Dusting-powders are not used unless the stump 
shows signs of moist gangrene, when a mixture of 1 part salicylic acid to 20 parts 
of starch (sterilized) is applied. A wet dressing of 50 per cent. alcohol applied for 
six hours will usually cure it, and is recommended especially for signs of infection 
around the stump. During all these manipulations the nurse does not touch the 
wound unless she sterilizes her hands. Sterile applicators are used. 

The Eyes.—Only the outside of the eyelids is washed with a little sterile 
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borie solution. Unless there is some irritation or infection of the eyes, they 
do not need any treatment. The nurse is to be instructed to report at once by 
telephone or messenger the first sign of inflammation of the conjunctiva. 

The Bowels.—The author recommends the routine administration of 10 drops 
of castor oil to the infant on the day after the day of birth. This evacuates the 
meconium and any matters swallowed during delivery, and does much to prevent 
colic. Later an occasional repetition of the dose, and salt solution colonic flush- 
ings, given with a funnel attached to a soft-rubber catheter, will keep the intestinal 
tract in order. The mouth and tongue are not cleansed unless required, and then 
with gentleness, to avoid rubbing off the delicate epithelium. Wounds thus pro- 
duced may form the atrium of infection, especially at the pillars of the fauces 
(Bednar’s aphthe). LExcoriation of the anal region seldom occurs with breast- 
feeding, but is usual with bottle-feeding. Absolute cleanliness of the parts, fre- 
quent change of the diaper, the invariable use of washed, well-rinsed, and ironed 
diapers, cool ablutions, avoidance of friction, moderate use of dusting-powders, 
as stearate of zinc, will do much to prevent and cure the intertrigo, but, best of 
all will be the procuring of a proper food for the infant. 

Urination.—If the infant does not urinate within twelve hours, the parts are 
to be examined for congenital deformity. A tight prepuce is almost never the cause. 
Either the infant has not had enough water or food, or it passes water unobserved 
in its bath, or has an attack of renal congestion, perhaps even nephritis. In such 
cases uric-acid infarct is usually found. Sepsis may also cause anuria, also absorp- 
tion of toxins from the bowel and all febrile affections. The treatment is on general 
lines—free catharsis, administration of much water, moderate use of mother’s 
milk, warm fomentations over the bladder and kidneys, a sitz-bath, a prolonged 
colonic flushing, and, finally, the catheter. The author had one case where a female 
child, apparently healthy, passed no urine for three days. Catheterization brought 
a few drams of thick, highly colored urine, after which the function became normal. 
The brick-dust sediment in the urine and on the diaper consists of uric-acid crystals 
or ammonium urate. They may cause pain during voiding and they indicate the 
need of more water. 

The Feeding.—Eight to twelve hours after birth the child is put to the breast, 
as usually by this time the mother has rested. Thereafter, until the milk comes in, 
the infant nurses every eight hours, and then every four hours, unless it is puny, 
when it is fed more often, alternate breasts being used. No attempt is made to 
sterilize the child’s mouth by washing, because it is impossible and harmful, and 
invites the infection it seeks to avoid. The nursing lasts ten to fifteen minutes, 
and the nurse must be sure that the infant really swallows the milk. It is occa- 
sionally necessary to give water between the feedings, but the nurse is to be 
advised of the uselessness and dangers of the habit of water-tippling. The child 
really needs little extra liquid. It the child does not take the breast willingly, an 
investigation may reveal a poorly shaped nipple, a too full breast, difficult flow of 
milk, milk that does not agree with the child, and which it instinctively refuses, 
salty or bitter milk, or, finally, there may be none in the breast. Much patience is 
required to teach the infant how to suck, and wide differences exist in the capa- 
bilities of nurses to do this. If there is any doubt of the child getting enough 
nourishment, it should be weighed before and after each feeding. 

For the first few days water, an ounce every two hours, and the colostrum 
from the breasts usually suffice for the wants of the infant, but if it should ery 
from hunger, a mixture of one-third milk and water may be given. In hospitals 
the infant may obtain an occasional feeding from one of the other mothers until 
its own mother has milk. The possibility of the contagion of syphilis in mater- 
nities must never be forgotten. The author is very skeptical regarding the “‘starva- 
tion fever” so often mentioned as occurring at this period. Probably most of 
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such temperatures are due to infection—intestinal, bronchial, faucial, or from the 
navel. (See Jaschke.) 
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Without doubt the best food for the infant comes from its mother’s breasts, 
and if she be absolutely unable to nurse, before employing artificial food a wet- 
nurse should be obtained. 

Weighing the Infant.—The child should be weighed directly after birth, and 
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Note the increased but not yet full air content of the lungs in the second picture. 


daily for several weeks. The beautiful “baby scales’ on the market are quite 
impractical, and should be replaced by the ordinary grocers’ scale with a scoop, iron 
weights, and a scale-bar for the ounces. 

Temperature, Pulse, and Respiration.—The first of these must be taken twice 
daily, and the others occasionally, all of which is to be recorded on the history sheet, 
the same as for the mother. 

General.—A quiet, undisturbed, ordered life is to be provided the new indi- 
vidual, as habits formed now are permanent. Plenty of fresh air is as necessary 
for the infant as for the adult, and without doubt most babies are cuddled too much. 
It should sleep in a room with a temperature of from 66°-68° F’., and for the first 
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few weeks its eyes should be protected from bright, glary light. It is not to be dis- 
turbed except for attentions to itself, and when being lifted, should be guarded 
against injury. The nurse must be instructed not to let the nursling get into bad 
habits—water-tippling, peppermint-water tippling, whisky and water and créme-de- 
menthe tippling, sucking on the finger, nursing-bottle, or nipple, sleeping with 
mother, being taken up when it cries, or rocked, held, and carried except when sick. 
By proper training the child can be taught regular habits, to sleep all night and be- 
tween nursings, and to cry only when hungry, uncomfortable, or ill. 

During his professional visit the physician pays some attention to the infant 
also. He must especially discover the first signs of malnutrition, because, unless 
this is early remedied, structural changes occur in the intestinal mucosa and the 
general system which may leave an impress for bad on the child’s whole life. This 
is the reason the author insists so strongly on the wet-nurse when the mother can- 
not nourish her offspring. The physician watches the physiologic changes which 
adapt the child to extra-uterine existence, and decides each day if they are pro- 
ceeding normally. The condition of the navel and eyes claims his special attention. 


SUMMARY OF THE CARE OF THE INFANT 


. Asepsis and antisepsis of the navel, eyes, and orifices of the body. 
. Watching for evidences of sickness. 
. Attention to emunctories—bowels, kidneys, and skin. 
. Feeding and nutrition. 
. The healing of the navel. 
For details of the care and treatment of the infant the reader is referred to the 
author’s Obstetrics for Nurses, 1927. 
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PART II 


THE PATHOLOGY OF PREGNANCY, LABOR, AND THE 
PUERPERIUM 


CHAPTER XXVI 
THE PATHOLOGY OF PREGNANCY 


Ir would be surprising if a function which causes such marked general and local 
changes as gestation does should be completed without the production of conditions 
that might be considered pathologic. Pregnancy does not confer immunity against 
any disease; on the contrary, it makes the woman susceptible to certain general 
diseases, and almost always aggravates existing general, and especially local, 
affections. Only seldom do we hear that patients feel better during pregnancy: 
the majority suffer more or less discomfort. Many conditions formerly classed 
as normal are now called pathologic. 

In Chapters IV and V we studied the changes which occur in the woman as 
she adapts herself to the new condition of pregnancy. These changes, which are 
both general and local, must be looked upon as the response of the organism to 
the demands of the growing fetus. If the reader will recall these adjustments of 
metabolism, of the blood, of the heart, of the digestive tract, etc., and the alter- 
ations in the uterus and vagina, 7. e., the provision of a nest for the ovum, and 
the development of a mechanism for the extrusion of the product of conception, 
he will be able to perceive that they border closely on the pathologic—indeed, 
that some, if found under other circumstances, would be called disease. 

At all events gestation means a drain on the woman’s system. If she can 
supply all the wants of the fetus she will remain well. If she herself is not endowed 
with a reserve of all the elements required she will suffer from ‘‘inanition’”’ as 
Opitz says, or incompetence of one or the other function of the body. Animals 
and primitive women do not show these disturbances. Civilization, therefore, is 
producing a race of women in whom the response to the necessities of child-bearing 
is becoming weaker as time goes on, and breakdowns occur. Sellheim calls them 
“culture-diseases.”” There is much food for thought in these hints, especially if 
one holds in view the perpetuation of the race, but they also throw light on many 
every-day problems and give important leads for prevention and treatment. 

The affections of pregnancy are broadly divided into those of the mother and 
those of the ovum. Of diseases of the mother, two grand divisions are made— 
the general and the local, the latter taking in all the affections of the uterus, decidua, 
vagina, etc. Both general and local diseases may be classified, first, as to whether 
they are only morbid exaggerations of conditions natural to normal pregnancy— 
that is, they are incidental to pregnancy, are disorders of pregnancy; and, second, 
as to whether the diseases are accidental complications, either preéxistent or de- 
veloped during pregnancy. The general diseases incident to pregnancy are most 
likely to be disorders of those functions most concerned by gestation, for example, 
the general metabolism, the liver and kidneys, the blood. Examples of accidental 
diseases are smallpox, tuberculosis, and syphilis. 
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Local diseases incident to pregnancy manifest themselves in pathologic in- 
crease of the congestion of the parts, abnormal tissue growth, deformation of the 
uterus, displacements, unusual location of the ovum, ete. Of diseases of the ovum, . 
we must consider those of the child and those of the fetal envelops, the chorion, 
the amnion, the placenta. 

Most of the diseases of the mother and child have close relations—one can 
hardly be ill without affecting the other. A great many general diseases have local 
manifestations in the genitalia, and many diseases accidental to pregnancy aggra- 
vate the affections incidental to pregnancy. Then, too, the mother may be 
apparently well, while the fetus alone is ill or dying, and furthermore, the mother 
may show signs of illness which are produced by the disease-products of a sick 
fetus. The reader may thus appreciate the difficulties of making a classification 
of the morbid states of pregnancy and adhering to it in the subsequent discussion 
of the subjects. 


CLASSIFICATION—PATHOLOGY OF PREGNANCY 


Diseases of the Mother Incidental to Pregnancy.—(eneral.—Toxemia; hy- 
peremesis gravidarum; ptyalism; gingivitis; eclampsia; the kidney of pregnancy; 
acute yellow atrophy of the liver; chorea, blood affections; skin diseases, such as 
pruritus, fibroma molluscum, herpes gestationis, impetigo herpetiformis, toxic 
efflorescences. A new term, gestosis (pl., gestoses), has been introduced to designate 
these toxemic manifestations in pregnancy. 

Local.—Varicosities; relaxation and softening of the pelvic joints; extra- 
uterine pregnancy; angular pregnancy; retroflexion of the gravid uterus; ante- 
fixation of the uterus; abortion; abruptio placente; placenta previa. 

Diseases of the Mother Accidental to Pregnancy.—General—The exanthe- 
mata—measles, scarlatina, typhoid, etc.; sepsis; syphilis; diseases of the lungs— 
tuberculosis, pneumonia, etc.; of the heart; of the kidneys; of the liver; traumatism. 

Local.—Deformities of the uterus; the local inflammations—vulvitis, vaginitis, 
cervicitis, endometritis, peritonitis, gonorrhea; tumors, as fibroids, carcinoma, 
ovarian cysts. 

Diseases of the Ovum.—The Child——Monsters (teratology); disorders of the 
mother which affect the child; the injuries of the fetus. 

The Membranes.—Hydatidiform mole; polyhydramnion; oligohydramnion. 

Placenta.—Abnormal shape, size, and number; the white infarct; syphilis; 
edema; calcification. 

Naturally, in a work of this size it will be impossible to treat fully all the above 
affections, nor will the scheme here given be strictly followed. Diseases duplicated 
under different headings will be considered together—for example, syphilis of the 
mother, of the child, of the placenta, and of the decidua will be treated as one sub- 
ject. The author also considers it best to treat consecutively in a single chapter a 
disease which affects all three states—pregnancy, labor, and the puerperium—rather 
than to discuss it, as it influences each stage separately, in three different parts of the 
volume. 


CHAPTER XXVII 
THE TOXEMIAS OF PREGNANCY 


ToxEMIA is a term which has obtained very general usage, though little is 
positively known about the conditions it represents. It means that the blood 
contains toxins or poisons, but their nature we do not understand. These toxins 
are supposed to be the result of deficient or abnormal general metabolism, or 
morbid processes occurring in special organs, as the liver, the kidneys, the thyroid; 
again, the poisons are supposed to come from the fetus or the placenta, from 
abnormal chemism occurring here. As a result of the deficient action of some 
organs of the body, for example, the liver, the kidneys, the thyroid, and perhaps 
others of the ductless glands, these poisons are retained in the body, or they are 
not sufficiently oxidized or changed so as to be rendered harmless and eliminable 
by the emunctories. They seem to have great affinity for the nerves of the organs 
of special senses, for the brain and its nuclei, for the liver, the kidneys, and the 
capillary walls, affecting them in variable proportions. 

Such is the theory, and to explain why and how these changes originate we 
have other theories. Many authors believe that every pregnancy is attended by 
an auto-intoxication, due to the mighty changes in the general metabolism incident 
to its adjustments to the new condition, the active chemism required for the trans- 
fer of materials for the growth of the fetus, the presence in the maternal blood of 
the waste of the child, the by-products of the exaggerated eliminative action of 
the special organs, liver, kidneys, spleen, ete. 

The constitution of a perfectly healthy woman might meet all these demands 
without any external symptoms or signs of disease, but such individuals are very 
rare, and, therefore, evidences of impaired function, of toxemia, are quite common. 
In other words, the woman suffers in her struggle with the parasite—the ovum. 
Predisposing elements for toxemia are neurasthenia, anemia, vicious heredity, 
especially one of psycho-neuroses, antecedent liver, kidney, intestinal, or other 
organic disease and allergic states. Insufficient internal secretion by the ovary 
has been cited as a cause, as also has abnormal functioning of the hypophysis and 
thyroid. Faulty diet undoubtedly has some bearing. 

Veit says the transportation and dissolution of syncytial elements of the 
placenta produce syncytio-toxins, which, if not properly met by antibodies in the 
patient’s blood, act injuriously. Zangemeister believes there is excessive water 
retention, accounting for the toxemias of late pregnancy. 

Focal infection may be the underlying cause of a gestosis. Albert men- 
tions infective endometritis. The removal of other foci, the appendix, the gall- 
bladder, the tonsils, abscessed teeth, etc., has sometimes worked a cure. 

We have as yet very few scientific facts on which to base all these hypotheses, 
but, while desirable for practice, it is not unconditionally necessary to have every 
theory proved. The general applicability is sometimes proof itself. We recog- 
nize many groups of symptoms which can be most satisfactorily explained by this 
theory of toxemia, and treatment directed in appropriate lines is successful in re- 
lieving the conditions. The term ‘‘toxemia” should be supplemented by toxicosis, 
which means a disease caused by toxins in the blood and by gestosis. 

Symptomatology.—T wo groups of symptoms may be distinguished, the mild 
and the severe, but transition forms are common. 

As mild toxemias many of the minor complaints of pregnancy may be classed. 

The Nervous System.—Headache, dizziness, hyperexcitability, lassitude, tend- 
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ency to melancholia, exaggeration of reflexes, muscular twitchings, cramps in mus- 
cles, neuralgias, neuritis, aberrations of the special senses, as of taste (pica), of 
sight (restricted vision, hemeralopia), and of smell. 

The Skin.—Edema, pruritus, pigmentation, various eruptions, for example, 
herpes, pruriginoid lesions, eczema, erythema, urticaria, acne, red nose. Graver 
symptoms will be considered later. 

Digestive Canal.—Nausea, vomiting, constipation, colic. 

Circulatory System.—Palpitations, syncope, varices, enlarged thyroid, symp- 
toms resembling “formes frustes” of Basedow’s disease, anemias. 

Respiratory System.—Cough, asthmatic attacks. 

Bones.—The puerperal osteophytes, softening of the bones, similar to osteo- 
malacia, pains in the bones, perhaps due to alteration in the hematopoietic sys- 
tem (?) or endocrinopathy (?). 

The Urinary System.—The kidney of pregnancy (Leyden), albuminuria, 
oliguria, decreased urea output. 

General examination of the patients will usually show the evidences of deficient 
excretion, pasty or muddy skin, even subicterus, with perhaps an odor; dry, 
coated tongue, reddened gums, pulse of low tension, tymmpany, tender liver, and 
urinary findings. The pathologic anatomy of these toxemias has never been 
studied because they are not fatal. The severer toxicoses have been much investi- 
gated, and we may deduce from such findings the probable conditions in the milder 
forms. 

The treatment of mild toxemias is symptomatic and general, directed toward 
the increase of elimination, restriction of nitrogenous food, and hygienic living. 
Prevention of the graver toxicoses, the hint of which 1s contained in the milder 
manifestations, is important. If the history, family or personal, poimts to such 
tendency, closer supervision of the gravida is needed. The consistent examination 
of the urine throughout pregnancy and the watchfulness over the patient, fully 
described under the Hygiene of Pregnancy, will disclose threatening dangers if 
the rules laid down for the guidance of pregnant women have not prevented such 
disease altogether. 

The graver toxicoses of pregnancy are hyperemesis gravidarum, eclampsia, 
hepatic autolysis (fulminant toxemia), impetigo herpetiformis, ete. 


HYPEREMESIS GRAVIDARUM 

Nausea and vomiting occur, in greater or less degree, in half of all pregnant 
women, and are considered normal. They may be so marked as to become serious 
and deserve the appellation “pernicious,” leading not seldom to abortion or death, 
or both. It is difficult, in a given case, to tell when the vomiting passes from the 
normal to the pathologic. The disease has been called the obstinate, the uncon- 
trollable, the incoercible, vomiting of pregnancy, but the term ‘“‘hyperemesis eravi- 
darum,”’ though a hybrid, is the one generally used. 

Soranus, of Ephesus (20 A. D.), observed the disease, but Delorme, in the 
nineteenth century, called attention to the danger of the affection. Simmond, 
in 1818, was the first to interrupt pregnancy as a therapeutic measure, and with 
success. Paul Dubois, in 1852, before the French Academy of Medicine, pre- 
sented a thesis on the subject which is still classic. It is said that Charlotte Bronté 
died of this affection. 

Symptoms.—The disease usually begins in the second, more rarely in the 
fourth, month, but may appear in the sixth month, though seldom after this, and 
if it does, one suspects nephritis. It lasts from six weeks to three months, but 
may take so violent a course as to be fatal in two weeks. It may also intermit 
for a few weeks, then recur, growing better, then worse. 

Dubois distinguished three periods in the sickness, and while clinically the 
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lines of separation are never sharp, such a division of symptoms is useful for purpose 
of description. At first attention is not called to the gravida because nausea and 
vomiting are such frequent occurrences in the early months, but when the intoler- 
ance of the stomach for all liquids and foods becomes apparent and the patient 
loses ber appetite, one is forced to recognize that the state of the gravida is serious. 
The anorexia may become an actual loathing of food, and nausea, with retching, 
may occur at the mere mention or sight or smell of it. Emesis is caused by a mere 
change of position of the person, the entry of another one into the room, even by 
the sight of the husband. It continues during the night, robbing the distressed 
woman of sleep, and contributing to the exhaustion caused by the constant retch- 
ing. Hiccup may be a troublesome symptom, as may pyrosis. Thirst is har- 
assing. The patient complains of a constant boring pain in the stomach and of 
soreness of the ribs and adjoining muscles. Salivation is occasionally a con- 
comitant, even double parotitis; constipation is the rule, but sometimes there is 
diarrhea. 

The vomit at first is composed of undigested food, mucus, and a little bile, 
later of mucus and bile; finally, it becomes bloody, bright, or of coffee-ground con- 
sistence. In one of the writer’s cases the odor was almost fecal. The reverse peris- 
talsis may be so active that medicines and food given per enema may be detected 
in the vomit. The blood may come from the mouth, pharynx, or stomach, and 
carries significance only if from the last. The urine, at first normal, becomes 
scanty, high colored as the disease progresses and later contains albumin, casts, 
sometimes blood, bile, acetone, diacetic acid, indican, and even sugar. It may also 
show the diazo-reaction. The urea may be even 4 per cent., and the ammonia 
excretion is high. According to Losee and van Slyke there is but slight acidosis 
in this form of toxemia, but the anhydremia will soon lower the alkali reserve. 

During the second stage the symptoms become aggravated, and everything is 
rejected by the stomach; the patient complains of intolerable thirst, is extremely 
irritable and weak, has frequent fainting spells, and loses weight rapidly—in severe 
cases as much as a pound a day. 

Examination shows the skin pale, waxy, sometimes icteric, non-resilient, 
shrunken, the patient emaciated (only in the chronic cases; the toxemic cases may 
die before emaciation is pronounced). The lungs usually are normal, the heart 
shows hemic murmurs, the pulse-beat is rapid—100 to 140, weak, ‘“‘the pulse of 
empty arteries,’ the blood-pressure is variable—the abdomen is scaphoid; one can 
trace the aorta from the epigastrium to beyond its bifurcation; great tenderness 
is elicited over the cardia and sometimes over the liver. 

The irritating vomit has eroded the lips and lower face; the gums are reddened 
and covered with sordes; the tongue is red, dry, brown in the middle, and cracked, 
sometimes to bleeding; the pharynx is dry, red, sometimes infiltrated with minute 
hemorrhages; the breath is fetid, and may have a penetrating or a soft, fruity odor. 
Fever of a low grade, but continuous, is now determinable, and symptoms referable 
to the nervous system usher in the third stage—delirium, polyneuritis, insanity. 
Korsakoff’s psychosis has been observed. In some cases the temperature remains 
subnormal until just before death, when there is an agonal rise. Dehydration 
of the blood—thickening—is shown by the scarlet lips, dry skin, acidosis, hyper- 
globulism, both reds and whites, and, when intense, these may indicate the time 
for terminating the pregnancy (Devraigne). 

Third Stage-—Mental aberration, delirium, headache, somnolence, stupor, 
and coma occur invariably. The vomiting usually ceases, leading the attendants 
to raise false hopes, but the pulse increases in frequency, the myocardium gives 
out, the general prostration rapidly augments, icterus and cyanosis appear, and 
the patient dies under the clinical picture of uncontrollable vomiting and acute 
poisoning. 
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The length of the three stages varies very much—the first is long; the second, 
longer; the third is usually short, the patient rapidly gomg down, and herein lies 
a warning—not to let the disease progress to the third stage, because then even 
therapeutic abortion cannot stay it; on the contrary, the interference may hasten 
the end. 

During all this disturbance, local and general, the fetus is usually alive, and 
if delivered at term, may be large and fat. If the vomiting is toxemic, the fetus 
is more likely to suffer, and abortion is more apt to occur. The vomiting often 
ceases on the death of the fetus. 

Causation.—Curiously, more cases of this affection are reported from the 
United States and France than from Germany and England. Carl Braun, in an 
experience of over 150,000 obstetric cases, never observed one of hyperemesis 
that was fatal, but McClintock was able, with a very moderate amount of search, 
to collect 50 fatal cases. It is more frequent and fatal in multipare than in primi- 
pare. In discussing the cause of hyperemesis, one must not lose sight of the 
generally increased nervous excitability of pregnancy, which would tend to exag- 
gerate the action of any irritant located at any part of the body. Uncontrollable 
vomiting is more common in neurotic, neurasthenic, and hysteric women. A 
study of my cases of hyperemesis and of milder gastric disturbances shows four 
more or less distinct classes: (1) Those in which the vomiting is the main symptom 
of a toxicosis; (2) those in which a functional neurosis or a psychosis exists; (3) 
those where the vomiting is a reflex from the genitalia; (4) where it is due to some 
disease of the stomach or some abdominal disorder. 

1. Toxemia best explains the majority of cases of hyperemesis, and the 
clinical picture as well as the pathology seems to show that there is here a distinct 
disease entity. The changes in the liver, kidneys, stomach and blood, and the 
findings in the urine cannot be satisfactorily explained by assuming a starvation 
and dehydration. We have every indication that a noxa is in the system. Ac- 
cepting the belief that a toxemia exists—where do the toxins come from, what is 
their chemical nature, and how do they cause vomiting? No one knows, but we 
have many theories. 

Veit and others believed that syncytium was dissolved in the maternal blood, 
making syncytiotoxin, and if the blood did not develop enough antisyncytiotoxin, 
various pathologic phenomena appeared, among them hyperemesis. Mayer in 
1911 advised the serum of healthy gravide as a remedy to supply the deficient 
antibodies. 

Abnormalities of function of the thyroid, the hypophysis, the adrenals, the 
corpus luteum, the mammz, the parathyroids, have been proposed as causes of 
disturbed metabolism, resulting in the formation of toxins (Fieux). 

Dirmoser believes they come from the intestinal canal, and many case reports 
indicate they may come from a focus of infection. Charpentier relates a case 
where the vomiting ceased when a peri-urethral abscess was drained—Talbot 
several where the removal of abscessed teeth effected a cure, and the author had 
2 cases where treatment of pyelo-ureteritis stopped the excessive nausea and vomit- 
ing. Abscessed tonsils, diseased cervix, uterus, adnexa, appendix, gall-bladder, 
all seem, clinically at least, to be able to cause hyperemesis, and removal of the 
focus of infection may stop the vomiting. Some of these cases perhaps should be 
classified as “‘reflex,’’ but a toxemic element is not missing in them. 

Of the nature of the toxins we know nothing. If the kidney has become in- 
competent because its secreting cells have been damaged by the toxins it has 
sought to eliminate, urinary bodies, urea, uric acid, ete., accumulate in the blood. 
If the liver is damaged the whole body metabolism is thrown into dysfunction, 
with the accumulation of abnormal by-products, and to these two kinds of toxins 
are added those of starvation and dehydration. 
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How the vomiting is caused is also unknown. Do the toxins directly irritate 
the problematic vomiting center in the medulla? Does the stomach excrete the 
toxins and does the reflex start from here, or from the liver? 

2. A functional disturbance of the nervous system is at the bottom of many 
cases of hyperemesis. In rare instances an organic nervous disease has been 
found—brain softening, tubercle or other tumors, meningitis, polyneuritis, which, 
however, may be the effect of a toxemia. Hyperemesis is not rare in hysterics, 
and it may be a pure neurosis, as Kaltenbach insists. It may also be a psychologic 
manifestation. If the pregnancy is abhorrent or fearful to the woman, she may, 
consciously or subconsciously, as a protest go on a “hunger-strike,’’ and vomit. 
Schwab says that psycho-analysis will discover the hidden conflict in such cases, 
and proper suggestion will work a cure. We seldom need the intricate methods of 
Freud to prove that psychopathologic states are responsible for some of the ab- 
normalities in pregnancy. A/’kind-hearted physician in a confidential talk with 
the patient will usually be able to discover any hidden fears or antipathies. 

Hyperemesis is very amenable to suggestion and most of the cures we accom- 
plish are due to it, e. g., the multitude of drugs, hypodermic medication, the dark 
room, isolation, electricity, quackery, gastric lavage, local treatments, dilatation 
of the cervix, the false assertion that the uterus has been emptied, painful treat- 
ment, etc. We might stretch a point and say that treatment of a local condition 
relieves the patient of a local irritant and the vomiting ceases because the whole 
nervous system has regained its equilibrium. 

A neurotic constitution may aggravate the ordinary morning sickness to a 
threatening degree. By curing the neurosis and supplying water and food, we en- 
able the woman to stabilize her metabolism and conquer the underlying toxemia, 
or ‘“‘emesism’’ (see Eclampsism). 

If a woman dies from neurotic vomiting, the course of the disease is very 
chronic and the clinical picture and pathologic findings are those of starvation. 
In toxemic vomiting the course is rapid, with little emaciation, and death results 
not from starvation, but from the profound change in the general metabolism. 

3. The reflex-neurosis theory explains very few cases of hyperemesis. Many 
of those formerly believed to be of reflex origin are now in the toxemic class, e. g., 
metritis, endometritis, polyhydramnion, twins, hydatid mole, cervicitis, cervical 
erosions (Bennett), pelvic inflammations, and focal infections. Bretonneau believed 
excessive distention of the uterus, Grailly Hewitt, displacements and flexions, by 
pinching the nerves, could cause vomiting. Owing to the close connections be- 
tween the genitalia and the stomach, via the sympathetic and vagus, a reflex 
through this are is easy, but we must assume a special predisposition on the part 
of the gravida, because all the diseases proposed as causes of hyperemesis often 
exist in marked degree without disturbing the stomach. It may be that a general 
toxemia sensitizes the vomiting center. Vagotonic vomiting is a clinical fact. 
Spasmophilia in the form of pylorospasm is in this class. 

4. Finally may be mentioned those conditions which are usually attended 
by vomiting, but in which, when pregnancy is added, the vomiting becomes 
pernicious. Such diseases are gastric ulcer, carcinoma, tuberculous peritonitis, 
gall-stones, appendicitis, chronic gastritis, helminthiasis, large fecal concretions, 
uremia, etc. True, these are rare, but they should be borne in mind. 

In practice it is difficult to determine the exact cause in each patient, but we 
usually find either a toxemic or a neurotic basic quality, often the two combined. 
Grave situations may develop in both cases, but they are more common when the 
toxemia is predominant. . 

Pathologic Anatomy.—At autopsy on women dead of hyperemesis gravidarum 
the most marked changes are found in the liver and kidneys. The liver may be 
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slightly enlarged in the acute stages, but after the degeneration has progressed 
somewhat it is smaller. There may be a diffuse hemorrhagic hepatitis, with all 
the findings of acute yellow atrophy. There may be fatty degeneration of only the 
cells around the central lobular veins, or extensive areas of necrosis (Fig. 336). 
Thromboses may occur in branches of the portal vein. Bile stasis 1s the rule. 
Hofbauer says the glycogen is limited to the periphery of the lobule. Pinard 
claims that slight changes of this kind are constant in pregnancy, and we should 
speak of the liver of pregnancy as well as of the kidney of pregnancy. 

The kidney suffers all the changes from those of the so-called kidney of preg- 
nancy to an acute parenchymatous nephritis. Figure 338 shows a marked fatty 
degeneration of the epithelium of the secreting tubules. The glomeruli are, if at 
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all, but little affected. Hemorrhages are often found, and possibly the degenera- 
tion may never be fully corrected. 

The heart undergoes fatty degeneration in the bad cases, as in sepsis. The 
nerves also are quickly attacked by the circulating toxins and death may be due 
to polyneuritis. 

Diagnosis.—First one must decide when the vomiting becomes serious enough 
to be called pernicious. When the stomach rejects everything; when the anorexia 
is complete and the general health is palpably affected, one must conclude that the 
so-called physiologic vomiting has passed over into the pathologic. As Guéniot 
has shown, the diagnosis is not so simple as appears at first glance. It consists— 
(a) Of the diagnosis of pregnancy, which is not so easy in the first trimester, when 
the cases usually present themselves; (6) in determining the causes of the vomiting 
basal and adjuvant; (c) the differentiation of vomiting due to, or rendered pee 
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nicious by, pregnancy, from vomiting having no connection with an existing preg- 
nancy, such as would occur in the absence of pregnancy, e. g., testinal obstruction, 
acute appendicitis. The diagnosis of pregnancy is made by the usual methods, 
and, owing to the emaciation, bimanual examination is rendered easier. A study 
of the genital findings may disclose a malposition of the uterus or other pelvic 
anomaly which may be the adjuvant cause of the excessive vomiting—that, is, the 
peripheral irritant. Stomach, intestinal, hepatic, renal, hemic, nervous diseases, 
and focal infection will require the careful general medical investigation which should 
be a part of the treatment of all cases. An underlying neurosis should not always 
be lightly assumed. 
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Fic. 337.—Liver Creviis In Hyperemesis (high power). 


A, Cells in center of lobule, showing fat, yellow pigment, and crystals—tyrosin (? Hektoen). B, Cells in periphery 
of lobule, showing granular protoplasm, pale nuclei, and blood-pigment. 


Of vital importance is the separation of the neurotic from the toxemic form of 
vomiting. Whereas many kinds of treatment, especially suggestive, will cure the 
former, toxemic vomiting is very rebellious and often requires the termination of 
pregnancy to save the woman’s life. Rapidity of the onset of threatening symptoms, 
evidences of profound alteration of metabolism, such as Jaundice, fever, rapid 
prostration, with cerebral symptoms, marked acidosis, early albuminuria, with 
casts, or blood, indican, much acetone and diacetic acid, tenderness over the liver, 
bloody vomit, indicate a toxemia, while the more gradual development of starva- 
tion symptoms leads one to suspect a reflex or neurotic cause for the vomiting. 

Urinary findings are unreliable. If the ammonia is increased one explains it 
by the starvation acidosis. A low ammonia coefficient is more common in non- 
toxemic cases. 

Blood chemistry cannot be fully relied upon to distinguish the various forms 
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of hyperemesis. If the blood shows an increase in the amounts of non-protein 
nitrogen, of uric acid and creatinin, one may conclude that the parenchyma of the 
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kidney has begun to suffer and that at least a retention toxemia probably exists 
(Caldwell and Lyle). Tests of liver function are not yet satisfactory. Builirubinemia, 


te ho 


Fie. 339.—Kipney CreLis in Hyperemesis (high power). 


normal in pregnancy, is increased in toxic conditions. Lennox, 1924, finds uricemia 
in starvation. Plass questions all this blood chemistry. 
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That the diagnosis is not simple is proved by the mistake made by Trousseau, 
where, after induction of abortion for hyperemesis, the autopsy showed cancer of 
the stomach, and one by Caseaux, where a woman dead from supposed vomiting 
of pregnancy had tuberculous peritonitis, and the one of Beau, where a tuberculous 
meningitis caused the death. W. E. Morgan, of Chicago, relates the case of a girl 
who, almost in extremis from vomiting, threw up a ball of cotton which she had 
swallowed for the purpose of inducing abortion. Prompt recovery ensued. 

If the premises are made very broad, the patient submitted to a thorough and 
complete physical examination, and sufficient time spent on the consideration 
of the findings, a good working diagnosis can usually be made. 

Prognosis.—Guéniot collected 118 cases, with 46 deaths. Statistics are un- 
certain because the ideas of observers as to what constitutes hyperemesis differ. 
Carl Braun, in an immense experience, never saw a death from the vomiting, which 
is a remarkable statement, be¢éause they do occur. The disease lasts ten days to 
three months, depending on the variety. Not seldom, either because of some at- 
tempt at treatment or spontaneously, the patient suddenly ceases to vomit, de- 
mands food and retains it, going on to rapid recovery—this, too, when the previous 
condition was such as to excite real alarm. More often the disease subsides slowly, 
or may not be fully cured until after delivery. If the fetus dies or abortion occurs, 
recovery usually begins, but not invariably, and, too, such an occurrence is rare, 
the course of the gestation being seldom affected by the general disturbance. If 
therapeutic abortion is delayed too long, it cannot prevent death, rather may 
precipitate the impending fatal exhaustion. The toxemic hyperemesis is less 
amenable to treatment than the reflex or neurotic varieties, but those cases where 
some pathologic condition of the stomach, brain, kidneys, or liver is aggravated 
by the pregnancy are most fatal. Death comes from acute starvation, acute 
toxemia, with delirium and coma, exhaustion, which may come on suddenly during 
apparent improvement, from rupture of stomach or bowel because of the constant 
retching, from hematemesis, polyneuritis, and from intercurrent disease. Hy- 
peremesis may recur in subsequent pregnancies. The toxemic varieties are usually 
more severe when they recur, the others less. 

Treatment.—Careful search having revealed the cause, treatment is to be 
pursued along the lines indicated. The most important point to determine is 
whether or not the vomiting is toxemic. Since the exact cause is not invariably 
determinable, one may have to follow empiricism at first. 

General.—Every mild case of vomiting during pregnancy should be cured as 
soon as possible with a view to preventing an aggravation of the disease. Atten- 
tion to the bowels, a plain, easily digestible dietary, a gastric sedative, e. g., cerlum 
oxalate combined with scale pepsin, of each 5 grains thrice daily after eating, and 
suggestive therapeutics usually suffice to make the gravida comfortable. If water 
disagrees, Vichy may be tried. Dewees roused the patient early, gave hot coffee 
and crackers, and then had her lie in bed an hour or so, a plan that is often suc- 
cessful. She should eat small meals frequently, every three hours, during the 
night also, and the food should be mainly carbohydrates—cereals, sugar, bread, 
crackers, fresh and leafy vegetables, fruits (vitamins); fats and proteins are re- 
stricted. Coitus is to be forbidden, the wife being best given a separate room. 
Dyspepsia or symptoms of gastric disease are to be treated on general medical 
lines, and it is wise to search for and correct all abdominal conditions found to 
be causative of vomiting. 

Some women need iodin, and Lugol’s solution (mij t. i. d.) has cured. I have 
not yet used thyroid extract, though recommended. Dilute hydrochloric acid 
(mx, t. i. d. a. c.) has helped a few cases. Corpus luteum has proved useless in 


my hands. 
As soon as a given case shows itself to be obstinate and threatening, the woman 
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should be put to bed, isolated as far as possible, and a thoroughly competent nurse 
put in attendance. It is best to remove the patient to a hospital. The room should 
be darkened (ocular disturbance sometimes causes vomiting), and the horizontal 
position insisted upon, even while taking food. In one chronic case, much rehef 
was obtained by the patient living on an open porch. The bowels must be emptied 
thoroughly, and kept free by gentle means. 

The patient then is brought quickly under the influence of bromids, 3] being 
given per rectum in 3iv of milk every four hours for 8 to 10 doses. Food is with- 
held for a whole day, rectal feeding being instituted. A pint of 3 per cent. glucose 
solution is given with every alternate bromid enema. Underhill emphasizes the 
need of carbohydrates. A liter of 5 per cent glucose and one of Locke’s solution 
are administered under the breasts. When food is given it should be dry—but- 
tered toast, a dry chop or sliver of chicken, crackers with jelly or marmalade. 
Water may not be drunk before one and a half hours after eating, nor one hour 
before the next feeding. If dry diet is rejected, liquids or semisolids are tried, 
and if they fail, duodenal feeding is instituted. Water in large amounts must 
be got into the system to replace that lost in vomiting, and sugar, too, in the form 
of glucose, by rectum if tolerated, otherwise subcutaneously or intravenously or 
by duodenal tube, or through the nasal tube. The glucose is supposed to replace 
the depleted glycogen in the liver. At the same time measures are undertaken to 
reduce any existing acidosis. Perhaps insulin may help here. The above treat- 
ment has seldom failed the author, and the failures were in the severe toxemic 
cases. 

Suggestion forms a large part of the treatment of cases of pernicious vomiting, 
many of the measures here advocated depending on it for their success. The 
physician should determine if the woman is suffering from a neurosis. By kindly 
counsels he should allay a hidden tokophobia, and he should try to discover and 
remove domestic and family frictions or antipathies, which may be at the bottom 
of the disease. On the other hand, the element of fear may be invoked, and the 
treatment rendered so harsh and painful that the patient stops vomiting to effect 
its discontinuance. Freund is 3 cases pretended, with much ado, to perform 
abortion, and the patients promptly stopped vomiting. 

Medical_—There is no specific for this disease, as the host of remedies used 
with apparent success and disheartening failure testifies. 


All the usual remedies for vomiting may be tried: Cracked ice swallowed whole, sips of ice- 
cold champagne Vichy and water, may settle the stomach temporarily. An occasional hypodermic 
of morphin will produce sleep or help retain food—a temporary expedient. In spasmophilia 
belladonna, calcium, and parathyroid are needed. i 

_ Kaltenbach cured many cases by frequent hot gastric lavage—neurohysterics. If toxins 
are irritating the stomach, perhaps lavage is real causal therapy. Mayer recommended the serum 
of a healthy gravida. a ; 

; Titus has had remarkable success from intravenous administration of 25 per cent. glucose 
in 200 to 300 c.c. doses one to three times daily. Thalheimer gives the glucose in 10 per cent 
solution and combines it with insulin, one unit hypo. to each 3 grams of sugar (Harding Titus, 
Thalheimer). j ; 

M. M. Portis introduced duodenal feeding in hyperemesis. The author has tried it in many 
cases and believes it a very valuable addition to our resources. 

It is usually possible with these various measures to carry the patient along until she has 
overcome her toxemia or her neurosis. One must, however, not lose sight of this possibility— 
that while we have relieved the main symptom, the vomiting, the toxic elements in the blood 
may be increasing, and the patient may suddenly change for the worse, when even a hurried 
emptying of the uterus will not avert death—from acute yellow atrophy of the liver, acute poly- 
neuritis, acute toxemic insanity, or, later, eclampsia. 


Gynecologic Treatment.—The patient should be examined carefully with the 
aid of a speculum, and anything abnormal remedied if possible. 
An anteverted or a retroverted uterus is replaced—in the knee-chest position 
if necessary—and a pessary inserted. In one of the writer’s cases, the wife of : 


THE TOXEMIAS OF PREGNANCY Sez 


colleague, an acutely anteverted uterus was raised with a balloon pessary, with 
immediate cessation of pronounced nausea and vomiting. Owing to a pin-hole 
defect in the bag, the air slowly escaped and the symptoms gradually returned, 
to disappear permanently when a perfect instrument was substituted, thus proving 
that the effect was not due to suggestion. 

An erosion of the cervix is treated with 10 per cent. solution of silver nitrate— 
indeed, the method should be employed on empiric grounds even if the cervix 
exhibits no alteration. After irrigation of the vagina with sterile water a small 
Ferguson speculum is introduced and the cervix engaged in its end. The silver 
solution is poured in and allowed to remain five to ten minutes until the tissues are 
whitened, then washed out with 1 per cent. salt solution. After two days the treat- 
ment may be repeated. Its rationale is not understood, but it is often efficacious, 
and Carl Braun used it as a routine practice. Bennett, the inventor, used carbolic 
acid and iodin. M. O. Jones, of Chicago, recommended the silver, but J. Marion 
Sims drew general attention to the remedy. In one case where the silver applica- 
tions failed the author employed Bier’s suction treatment applied to the cervix. 
The woman was in desperate condition, and abortion was to be the next procedure, 
but recovery ensued and the pregnancy went to term. How much the local treat- 
ment contributed to the result is uncertain. Copeman, of Norwich, in 1875, in a 
case of hyperemesis, tried to induce abortion by dilating the cervix with his finger, 
but failed; his patient, however, ceased to vomit. Subsequently, dilatation of the 
cervix became a recognized method of treatment, to be employed before abortion 
was induced, as a next to the last resort. The author used it once—failure. 

Obstetric.—Therapeutic abortion will cure all cases of hyperemesis if done 
early enough. It will cure all cases of neurotic or reflex vomiting unless the patient 
is too near death from starvation and exhaustion to withstand the operation. 
Toxemic vomiting, being an expression of a profound systemic alteration of the 
metabolism, does not respond so quickly, because the organs, especially the liver, 
may have been too much damaged by the poisons circulating in the blood. Winter’s 
advice, therefore, to empty the uterus as soon as the vomiting is pronounced 
toxemic, deserves serious consideration, though one may not always follow it. 
In the first place, a positive diagnosis of toxemia cannot always be made, and, 
too, many cases of toxemic vomiting recover under the usual treatment. 

The delicate point to determine is when to empty the uterus, and the general ap- 
pearance of the patient must decide it. Examination of the blood, showing intense 
concentration (hypererythrocytosis and leukocytosis), may indicate the degree of 
starvation. Pinard says that when the pulse remains above 100 one should not 
delay the operation, especially if the blood-pressure sinks at the same time, and 
many accoucheurs interfere on the appearance of fever, hematemesis, Jaundice, 
albuminuria, mellituria, acetonuria, indicanuria, the diazo-reaction, or marked 
loss of weight. Fieux holds that polyneuritis with icterus and the appearance of 
bile-pigment in the urine indicate abortion, but I believe that these findings show 
we are too late. Not one but all these facts must be considered, together with 
one’s clinical experience. The progress of the case, the condition of the patient, 
and the effect of treatment—these will indicate the time to interrupt pregnancy. 
The disease is so treacherous that it is better to interfere earlier rather than too 
late, because often many remedies are tried in succession, using up much time, 
and then, when the uterus finally has to be emptied, the patient 1s m no condition 
to stand the shock of operation. Consultation must always be had, first, to verify 
the diagnosis and the necessity of performing abortion; second, to protect the 
attendant from the imputation of criminal operation, and, third, to share respon- 
sibility. All appearance of secrecy is to be avoided, the operation being performed 
in a hospital, if possible. In early cases the best way is to dilate and curet the 
uterus in one sitting. Later in pregnancy it may be better to dilate the uterus, 
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insert gauze, and complete the operation the next day. When great haste is de- 
manded, anterior vaginal hysterotomy may be performed, or the placenta curetted 
out and as much of the fetus as may be quickly removed and the uterus packed to 
stimulate the pains which will expel the remnants in a few days. Anesthetic: 
morphin, scopolamin, and local with ethylene if necessary. 

Hyperemesis is sometimes feigned so as to mislead the accoucheur into per- 
forming an abortion. The patient will exaggerate her symptoms and _ falsify 
statements. In all cases the objective signs only should be relied upon. 


PTYALISM 


Salivation is a rare complication of pregnancy. It is related to hyperemesis 
in that it probably has similar causation. Hippocrates noted it in pregnancy. It 
is to be distinguished from the ‘cotton spitting’? described by Dewees as one of 
the signs of pregnancy. Stander found in one case that the fluid had the qualities 
of the gastric secretion. This is exceptional. 

Salivation combined with nausea and vomiting frequently occurs, but may 
occur alone. It usually begins in the second month, and ceases about the fifth 
or at quickening, presenting the same variations as the vomiting. It almost al- 
ways ceases with parturition, but has continued for a few weeks thereafter. It 
usually occurs but once, but may appear in successive pregnancies, and may be 
absent in one and recur in the next. The flow varies in amount, excessive quantities 
being reported—over two quarts a day. It usually lessens during the night, but 
may continue unabated. The saliva is very watery, tasteless, odorless, limpid, 
not acid; it has little ptyalin. The patient cannot swallow it: it nauseates. 

The drain of this large amount of fluid, the absence of digestive power, and the 
loss of appetite not seldom compromise the nutrition of the patient, and a condi- 
tion of exhaustion resembling that produced by incoercible vomiting has proved 
an indication for terminating the pregnancy in these cases (rare). There are few 
changes in the mouth or gums. The salivary glands may be a little swollen and 
tender; the tongue is coated, with red edges; and sometimes a gastric catarrh 
exists. The patients feel miserable, are always thirsty, have difficulty in talking, 
and the chin may be excoriated. 

Ptyalism has the same causation as hyperemesis, and occurs most often in 
neurotic women. It may be a familial characteristic. 

The diagnosis is easy, since mercurial salivation is attended by fetor and 
stomatitis. Montgomery says that ptyalism may be a symptom of hysteria and 
of cancer of the uterus. 

The treatment is pursued along the same lines as in hyperemesis. Of the many 
drugs used, sodium bromid is the best—30 grains thrice daily. Pilocarpin is less 
efficient, and atropin is useless and dangerous. Adrenalin and pituitrin should be 
given a trial. In two cases a pint of Locke’s solution injected under the breast 
on alternate days worked a cure, in two others nitrate of silver applications to the 
cervix succeeded. Suggestion? 


GINGIVITIS 


The slight tumefaction and hyperemia of the gums so often observed in preg- 
nancy (50 to 60 per cent.) may be aggravated to a severe affection. Sponginess 
of the gums, hemorrhage into them and from them, even loosening and dropping of 
the teeth, occur. There is no fetor, no salivation, and there is usually little pain 
in the parts, though mastication is difficult. There is no periodonitis in typical 
cases. 

Redness of the gingival margins and hypertrophy are visible, and sometimes 
polypoid excrescences of varying size, which are subject to ulceration, appear be- 
tween the teeth. The region of the molars is less affected. 
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Gingivitis affects primipare and multipare alike, but is more common in those 
who neglect the teeth and person and in women of poor health. It begins about 
the fourth month, disappears after delivery, but may even appear in and be aggra- 
vated by lactation. It may recur in each pregnancy. Its causation is obscure. 
Perhaps the altered buccal secretions play a réle, or the altered metabolism of 
pregnancy (toxemia?). Such alterations in the secretions may favor the growth of 
bacteria which, in turn, cause caries. The treatment is hygienic; antiseptic mouth- 
washes, as tincture of myrrh in water, potassium chlorate, 1 ounce in 1 pint of water, 
weak peroxid solution, milk of magnesia, cleansing the gums with a soft cloth, rub- 
bing precipitated chalk into the crevices, and iron and calcium tonics, combined 
with outdoor living. Hemorrhage from the gums is treated by a compress of gela- 
tin or of adrenalin, or cauterization. Polypoid excrescences may be removed a few 
weeks postpartum if they do not shrink up. 

Toothache is a not infrequent occurrence in pregnancy, and it is especially 
troublesome in women subject to neuralgia. Carious teeth, also common, should 
be cared for during gestation; even extraction under gas should, if indicated, be 
made, but exhausting gold fillings had better be postponed, temporary cement or 
inlays being inserted. The gravida should be given a tonic containing lime and 
should eat freely phosphate, lime- and iron-carrying fresh vegetables. 


ECLAMPSISM AND ECLAMPSIA 


History.—Hippocrates mentions convulsions of pregnant women and knew that they most 
often occurred in women who had headache and a tendency to sleep (coma). The word eclampsia 
means to flash, or shine out, and was introduced by Boissier de Sauvages in 1760, and Gehler, 
in 1776. More properly it should be eclactisma (Kossman). 


In the latter half of pregnancy, women often have manifestations of some 
obscure disease whose surface signs not infrequently are the precursors of convul- 
sions or coma, usually both. Naturally a gravida may suffer from the convulsive 
seizures to which any woman is liable, such as those due to epilepsy, hysteria, 
meningitis, tubercle, uremia, poisonings, etc., but there is a fairly definite symptom- 
complex, presented by pregnant women of which convulsions are the most promi- 
nent manifestation, to which the term “eclampsia parturientium”’ has been applied. 

Unfortunately this symptom-complex may be produced by several well- 
known diseases, and also by other conditions, of whose nature we are almost 
absolutely ignorant. These diseases in a man or non-pregnant woman would 
not usually nor so easily cause convulsions and coma, but pregnancy, for some 
as yet only dimly known reason, confers these qualities upon them. For example, 
an acute nephritis in a normal adult usually runs its course without convulsions, 
but occurring during pregnancy it nearly always eventuates in convulsions and 
coma. The same is true of tumors of the brain. 

We assume a toxic element in the causation of these violent motor and cerebral 
phenomena, and, in some cases, we think we can discern a pure and complete toxic- 
osis. The last are the patients with true eclampsia, but at present we group all 
cases of convulsions and coma occurring in pregnant women, not due to extraneous 
medical causes, as epilepsy, hysteria, meningitis, tubercle, syphilis, poisonings, 
ete., under the term eclampsia. This must suffice as a definitition for the present. 
At the bedside we cannot always tell what is the underlying disease, even though 
it is desirable for treatment. Sometimes the subsequent course, sometimes the 
autopsy will enable us to properly classify the case. 

Eclampsia, therefore, is not a disease by itself, but only the symptom, the 
most outstanding one, of several underlying diseases, and, before the convulsions 
(eclampsia) break out, we have a stage, more or less long, full of symptoms and 
signs of most varied nature, which serve to call our attention to what is pending. 
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This stage is called the pre-eclamptic state, or pre-eclampsia, and the woman is said 
to be threatened with convulsions. 

Bar suggested the word eclampsism for this condition of preparedness for con- 
vulsions and limited the term to true primary toxemias. I would recommend its 
general adoption, but to spread its application to cover all those cases of so called 
toxemia in late pregnancy which may lead, if untreated, to convulsions or coma, 
or both. Eclampsism might be defined as that unknown state of the constitution 
in late pregnancy, produced by physicochemical changes in the blood (or causing 
them), in which state the pregnant woman is liable to convulsions or coma. This 
prodromal stage is, however, by most authors designated pre-eclampsia. 

From a careful study of my cases I found the following diseases may underlie 
the symptoms of eclampsism or pre-eclampsia. They do not always reach the 
convulsive stage, or “accés eclamptique,” of Pinard, but may subside without 
fits, or pass directly into coma. (See Table.) 

I. The True Toxemia.—We believe that here the circulating poison damages 
the liver primarily and chiefly, and secondarily the kidneys and vascular system, 
or the reticulo-endothelial system. 

II. Acute Nephritis—This may be brought about by bacteria or toxins from 
focal infection, such as pyelitis, tonsillitis, abscessed teeth, cervicitis, ete., or by 
any one of the usual causes of nephritis, e. g., exposure, acute infectious diseases, 
poisoning, etc., but most frequently by the toxins of pregnancy (eclampsism). 

Ill. Chronic Nephritis—When a patient with damaged kidneys becomes preg- 
nant, the added strain may become too great, and the organs break down, or, 
eclampsism being superimposed, the convulsions break out. 

IV. Malignant Hypertension Whatever be the cause of the increased arterial 
tension—cardiac, renal, arterial, capillary, focal toxicosis—pregnaney, added to 
the burden already carried by the vital organs, always aggravates the woman’s 
condition, and, if the disturbance of metabolism (eclampsism) is superadded, con- 
vulsions or coma will result. 

In the last three conditions it is the unknown quantity of pregnancy—we 
call it a toxemia—that lends the underlying disease its convulsive qualities. We 
might say the eclampsia is grafted onto them, and in certain cases this is true, both 
clinically and pathologically. At times other than pregnancy the toxemic element 
does not come into play, or only slightly. 

Clinical Course of Eclampsism.—This naturally will vary with the nature 
of the underlying disease, and the degree of the toxemia. In general the 
women complain of debility, a tendency to sleep or to nervous excitation, giddi- 
ness, occasionally slight mental confusion, twitchings in the muscles with cramps 
in the legs, anorexia or distaste for certain foods, especially meat and eggs. As 
the case progresses, the symptoms become more marked. Headache appears, dull- 
ness of intellect with disturbances of the special senses—spots before the eyes 
(muse volitantes)—bright lights, sometimes colored, sometimes described as span- 
gles, dimness of vision, hemianopsia, even complete blindness due to edema or 
retinitis and sometimes with hemorrhages, photophobia, ringing in the ears, even 
deafness, and occasionally anomalies of taste and smell. These may be manifes- 
tations of peripheral or of central lesions. Prodromata are present from a few 
hours to several weeks before the actual explosion, and serve to draw attention 
to the peril of the patient. Nausea, vomiting, and pain in the epigastrium are most 
ominous symptoms, and precede the outbreak of convulsions usually by only 
hours, seldom a day or more. 

These warnings should be heeded, and an exhaustive examination of the 
patient made. This will usually reveal edema of the feet and eyelids, or more or 
less marked general anasarca, with pasty skin, a coated tongue, fetid breath, 
tenderness over the pit of the stomach (the site of the pain) and over the liver, 


PRE-ECLAMPTIC TOXEMIA. ECLAMPSISM 


Types. 


JT 
“Hepatic” 
eclampsia 


Pure eclampsism, 7. 
e.. the particular 
toxic state which 
underlies the con- 
vulsions and coma 
of late pregnancy. 


Il 
“Nephritic”’ 
eclampsia 


Acute nephritis with 


Pathology. 


General: Tissue changes. 

Angiospasm. 

Edema, ete. 

Focal necroses. 

Thrombi. 

Lobular degeneration, 
peripheral. 

Acute yellow atrophy. 

Kidney: Kidney of pregnancy. 


Liver: 


Nephrosis. 

Nephropathia gravi- 
darum. 

Acute glomerulo- 
nephritis. 


General: Tissue changes. 
Angiospasni. 
Edema. 


Kidneys: Toxic. 


Clinical characters. 


Late course. 


Edema, moderate. 
High blood-pressure, 
At first moderate, but mounts 
fast. 
Symptoms: 
(Late in pregnancy and stormy.) 

Headache. 

Epigastralgia. 

Special senses, amaurosis, etc. 
Urine: 
(Findings late 

ominous.) 

Oliguria. 

Albumin. 

Casts. 

Red blood-cells and white 

blood-cells. 

Bile. Indican. 

Icterus and bilirubinemia. 

Convulsions, after brief warn- 
ings. 

Coma, after brief warnings. 

Blood, hyperglycemia; CQO, re- 
duced. 


and quickly 


Baby, usually lives; if dies, in- 
stant improvement. 


Recovery usually complete. 
Death in coma. 

Child usually lives. 

Rarely recurs. 

Amaurosis cured. 


Edema, marked. 

High blood-pressure, 
slowly to high figure. 

Symptoms: 


mounts 


Recovery usual. 

Not seldom a chronic nephritis 
remains. 

Will recur if the cause of neph- 


eclampsism. Kidney of pregnancy. | (Earlier in pregnancy, progress- ritis is not removed. 
Nephrosis. ive, thensuddenly ominous.) | Some kidneys are supersensi- 
Headache. tive to pregnancy toxins. 
Focal in- Acute glomerulo- | Special senses, amaurosis. Baby often dies. 
fection: nephritis. Epigastralgia, Nephritis may recur without 
Nephritis. Urine: eclampsism. 
Pyelitis. (Findings early and progressive.) 
Tonsillitis. pee: 
Tooth abscess Cast: 
Acute infectious diseases. Red Tiloadtecia and white 
Exposure. blood-cells. 
Poisonings. Oliguria, late. 
Liver: Late, when eclamp- | Convulsions and coma: 
sism is added. (Both slow to follow first symp- 
toms.) 
Eclampsism. 
Uremia. 
Blood: Chemistry equivocal, 
late it shows N retention. 
Baby, if dies, subsidence. 
Ili : 
Chronic nephritis Latent nephritis. Evidences early in pregnancy. |General disease aggravated per- 
with or without | Chronic nephritis Edema, anasarca late. manently: 
eclampsism. with High blood-pressure, early. Vessels. 
Eclampsism = Symptoms: Kidneys. 
Acute nephritis Mild unless  eclampsism Retina. 
(above) added, then Almost always recurs in subse- 
without Headache. quent pregnancy, earlier and 
Eclampsism = Amaurosis. worse. 
Dead fetus. Convulsions. (“Low reserve kidney.’’) 
Placenta albumenurique. Coma. It is the underlying cause of 
Cardiac Urine: Usual findings and obstetric complications: 
Renal Decompensation.| early. Abortion. 
Vascular (If acute nephritis supervenes, Premature labor. 
Retinitis albumenurica. they are identical with IT.) Dead fetus (macerated). 
Blood, N_ retention. Heart Abruptio placentz. 
findings. Obstetric shock, 
Eclampsism = 
Abruptio placente. 
Abruptio retine. 
Retinitis albumenurica. 
Apoplexy. 
Baby, often dies; improvement 
slow. 
LIN : ’ : ee , 
Essential hyperten-| Cardiorenal vascular disease, | High blood-pressure, early in | Continues between pregnancies. 
sion with or with- carried into pregnancy. pregnancy. (180 to 240).| Late, symptoms of cardio- 
out eclampsism. Focal infection: History. ; renal-vascular disease appear. 
With eclampsism: Kidney Symptoms: Mild. Late and|Is aggravated by each preg- 
lesions. suddenly stormy when nancy. 
Liver le- eclampsism is added. See No. III. 
sions. Urine: : 
Without eclampsism: Findings unimportant until: 
Hemorrhagia cerebri. Eclampsism. 


Death of fetus. 
Cardiorenal \ ga iture, 
Vascular 


Kidney defaults. 
Blood: Negative until kidney 
defaults. 


Baby, if dies, only slight im- 
provement. 

After delivery, slow improve- 
ment. 

Without eclampsism same as 
1UG, 


N, B,: The reader should hold in 
mind that this table is only 
sketchy and that many per- 


mutations exist in practice. 
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high arterial tension with accentuated second heart-sound (the blood-pressure may 
reach 240), intensely exaggerated reflexes, diminished urine, high specific gravity, 
albumin with hyaline and granular casts, and low urea output. Occasionally the 
urinary findings are negative, but there is marked edema, high blood-pressure, 
with or without symptoms, and sometimes even edema fails, but marked sub- 
jective manifestations are present. Rarely one observes a slight jaundice, the 
van den Bergh bilirubin test showing a raised icteric index. 

Differentiation of the four forms of pre-eclampsia is possible often enough to 
encourage us to try to make it, especially as we may receive guidance as to treat- 
ment. Unfortunately the laboratory does not help very much. The history may, 
but sometimes we must treat the patient on general principles, and let the sub- 
sequent course of the disease show us how to classify the case. 

In the true eclamptic toxemia the symptoms usually develop late in pregnancy, 
and rapidly reach an acme. Lassitude, malaise, headache, stomach symptoms, 
especially epigastralgia, disturbance of the special senses as above mentioned, 
come on sometimes so rapidly that convulsions seem imminent before the physi- 
cian has been given warning. The blood-pressure mounts quickly, and edema ap- 
pears, albumin, casts, red and white corpuscles, and bile are found in the urine which 
is diminished in quantity, increased in specific gravity and darkened in color. 
The blood changes are equivocal, but Zangemeister thinks there is chlorid and 
water retention, and Stander has shown that there is hyperglycemia and decreased 
CO, combining-power. At autopsy the characteristic liver changes are found. 
If the patient recovers the general symptoms and edema subside quickly, the 
blood-pressure, urine, etc., soon returning to normal. Recurrence of the disease 
in future pregnancies is rare. 

Many women evince only the milder symptoms of eclampsism, and these 
are due to the kidney of pregnancy (von Leyden). In the more advanced stages 
we say a nephrosis exists (nephropathia gravidarum, Aschoff) and if infection or 
severe toxemia is added a glomerulonephritis develops. By nephrosis we mean 
that the kidney changes are degenerative, not inflammatory. 

Barnes said that pregnancy is the test of bedily soundness, and it is generally 
admitted that the kidneys are the point of weakest resistance during this period. 
Von Leyden described certain changes in the kidney to which he gave the above 
name, believing that they occurred in a large percentage of kidneys in normal 
pregnancy. This condition is supposed to exist when the gravida shows edema 
and albuminuria in the latter half of pregnancy. The kidney is large, pale, soft, 
cloudy, with markings obliterated, anemic or grayish-yellow in color, and shows, 
microscopically, fatty changes in the glomeruli and tubules, but no infiltration of 
leukocytes nor vascular changes. 

The capillary circulation throughout the body is slowed, the vessels showing 
great permeability for water which is retained in the tissues (hydrops). Edema 
develops, first in the legs, then the eyelids and trunk, which accounts for the 
increase in weight, then in the brain which explains the headache and other cerebral 
symptoms (Zangemeister, Hinselmann). By means of the capillary microscope, 
the constriction of the arterial half of the capillary loop can be easily seen, and 
when this phenomenon is very marked one can predict the imminence of con- 
vulsions (Neverman, Heyneman). 

With our present views the “kidney of pregnancy” is the result of the in- 
toxication of pregnancy, and the causation of eclampsia would be its causation. 
The kidneys suffer in their effort to eliminate toxins from an abnormal ovum, or 
the accumulated excreta of the fetus, or undermetabolized products and proteins 
insufficiently oxidized by the liver. The disease may remain stationary at the 
hydrops and mild albuminuria and moderate hypertension stage, and disappear 
quickly after delivery, accompanied by profuse diuresis. It may grow worse, with 
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high blood-pressure, much albumin, casts and blood, with pre-eclamptic symptoms, 
ending in eclampsia. In such eases a glomerulonephrosis occurs and it must be 
differentiated from chronic nephritis with acute exacerbation, which may rarely 
be done. 

Acute nephritis during pregnancy can seldom be distinguished from the 
glomerulo-nephrosis, or nephropathia of true eclampsism, but it may develop 
from the same causes which operate outside of gestation—exposure to cold, a 
flagrant error of diet (a Christmas dinner, for example), chemical poisons, scar- 
latina, acute angina, and infections of various kinds. It is often a “focal infection 
nephritis,” and if we can remove the source of the bacterial toxins recovery ensues. 
Particular mention must be made of pyelitis, which seems to prepare toxins 
peculiarly caustic to the kidney. Acute or chronic pyelitis is often found associ- 
ated with eclampsism and eclampsia. The similarity of acute, glomerular nephritis 
in pregnancy to trench nephritis is mentioned by Rockwood, Mussey, and Keith. 
This complication may occur at any time during gestation, but, if it appears in 
the later months when the toxemia is developing, it may lead to eclampsism and 
eclampsia. The symptoms depend on the severity of the nephritis and the general 
damage done to the reticulo-endothelial system (Benda). Eclampsia may follow 
an acute angina within three days. In chronic cases it takes weeks or months. 
Marriott says that in children the streptococcus causes glomerulonephritis, the 
staphylococcus a tubulonephritis. Perhaps this is true also of gravidse whose 
constitution at this time resembles that of children in many ways. 

Focal infection may lead not alone to nephritis, but also to the death of the 
fetus—the blood-borne bacteria kill it. After pregnancy is terminated the toxemic 
symptoms rapidly disappear, but the primary lesion persists until nature or art 
removes it. This form of eclampsism obviously may or may not recur in subse- 
quent pregnancies. 

Chronic Nephritis——(See page 539 for description.) When a woman enters 
pregnancy with damaged kidneys, the results are bad in four ways: First, the kid- 
neys may break down and the symptoms are those of acute cardiac, renal, or vas- 
cular decompensation; second, there may be an acute exacerbation of the disease; 
third, the combination of the poisons uneliminated by a defective kidney with 
those of pregnancy is too much for the placenta and fetus. The placenta is in- 
farcted and the fetus frequently dies. Fourth, the toxemic element of pregnancy 
may enter with force, and the gravida will have an eclampsia superimposed on her 
nephritis. 

When eclampsism develops on a chronic nephritic basis, the symptoms of the 
nephritis usually appear earlier in pregnancy than in the true toxicoses. If not 
treated successfully, and if the fetus does not die, symptoms of pre-eclamptic 
toxemia may very suddenly come up and the patient have violent convulsions. 
Hemorrhage into the brain, abruptio placents, edema of the lungs, amaurosis, 
retinitis albumenurica, abruptio retine, are most common in this form of 
eclampsism. The blood shows marked retention of uric acid and non-protein 
nitrogen, and the pthalein test of the kidneys indicates reduced excretory power. 

After delivery the toxemic symptoms rapidly subside, but the chronic nephritis 
can be demonstrated for years. In subsequent pregnancies the process is usually 
repeated, but often with variations of its salient features. In very mild cases of 
chronic nephritis, symptoms may be absent in the interval, but when a new gesta- 
tion begins to make demands on the kidney its low reserve of power becomes 
evident. This form of latent nephritis corresponds to what Stander calls the 
low reserve kidney. It is important, therefore, to search for and eliminate the 
cause of the chronic nephritis, if possible, so that the kidney may be able to bear 
the strain of pregnancy. 

Essential (?) Hypertension.—There is no essential hypertension of pregnancy. 
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The pregnant woman’s blood-pressure should be the same as that of any healthy 
woman of the same age, therefore, any increase above 120 is to be looked upon 
with question. Since the internists are not agreed on the causation and mechanism 
of high blood-pressure, we may as well retain the term essential or idiopathic until 
they do unravel the tangle. In the meantime we can say that hypertension occurs 
in renal, heart, and vascular disease, that it may be a manifestation of focal infec- 
tion, acute or chronic, and that it may be governed by the vasomotcr center at the 
base of the brain. It seems that the toxin in pregnancy toxemias is a vascular 
poison, at least it affects the walls of the capillaries increasing their permeability 
to the blood-plasma. If the edema occurs in the brain, high blood-pressure results, 
and perhaps this is the mechanism operative in eclampsism. 

A woman entering pregnancy with hypertension is immensely handicapped 
and even if eclampsism does not develop (rare) she is exposed to the dangers of 
renal, cardiac, and vascular breakdown because of the extra strain which preg- 
nancy puts upon these organs. If, in addition to this strain, there be superimposed 
a toxemia of pregnancy, a Vicious circle is made and eclampsism develops, which 
leads to convulsions, unless the fetus dies, removing the eclamptic element. The 
blood-pressure does not go down much in these cases after fetal death. 

The course of essential hypertension in pregnancy depends on the cause of 
the rise in blood-pressure. If the teeth or the tonsiis or a pyelitis, or other in- 
toxication continues to operate, the hypertension becomes malignant. The kid- 
neys may function quite well unless a secondary nephritis develops from progres- 
sion of the vascular lesion. 

It is the eclampsism which stamps all these conditions with the same clinical 
features and multiplies the findings at postmortem. Until we discover the exact 
nature of this form of toxemia, we will not be able, at the bedside, to unmask the 
underlying diseases, but whatever it is and whatever they are, unless they are 
cured, either by nature or art, convulsions will break out, and this is eclampsia. 
Those cases of toxemia in which the patient goes directly into coma without con- 
vulsions might be called eclampsism without eclampsia. 

Causation.—In spite of the enormous amount of study that has been put upon 
it the real cause of this affection is unknown. The theory that has the most 
plausibility is that eclampsism and eclampsia are one form of toxemia, that a 
disturbance of metabolism occurs of physico-chemical nature, and that some 
noxa circulates in the blood which produces the generalized hydrops, the liver 
changes, and, directly or secondarily, degenerative changes in the kidneys and also 
convulsions by direct toxic action on the anterior cerebral cortex. 


Where do these toxins originate? Many theories have been advanced. 

Uremia.—Since Rayer and Lever (1843) proved the presence of albumin in the urine of 
eclamptics, and later students found the indications of a nephritis almost invariably in the urine 
the idea gained ground that eclampsia was allied to uremia. Carl Braun said the convulsions 
were due to acute renal insufficiency. While at autopsy, or in the urine, one will rarely ‘miss 
evidences of nephritis (Ingerslev and Charpentier have found 250 cases in the literature without 
them), still the weight of clinical and postmortem evidence is against the view that kidney di 
ease is the cause of eclampsia. It is more likely a result of the action of another caus : Nee 
secondary, not primary. ‘ , crea 

_ Halbertsma believed that the uterus, by compressing the ureters, produced thus a urinemia 
This is disproved for the majority of eclamptics by postmortem examination, as it s in 
less than 10 per cent. of the cases. ; ig Ce 

Bacteriology.—Delore suggested that bacteria might be the cause of the toxemia. Vari 
bacteria were found in the blood and the placenta by Doléris, Blane, and Favre. Gerdes foonte 
bacillus which Hofmeister proved to be the common proteus, and Gley found the Sanh ceosene 
aureus and albus. The frequency of sepsis after eclampsia, the febrile nature of the disease. th 
fact that it may follow an attack of tonsillitis, that it occurs oftener in cold and dam wean 
would argue for an extraneous microbie origin. Acute sepsis sometimes terminates Paton the 
clinical picture of acute yellow atrophy of the liver, which brings it a step nearer to eclampsia 
Stroganov states that eclampsia is an acute infectious disease introduced throu h the lan 
Many cases of previously healthy women, who, after a few days of prodromal sym eis aevalse 
eclampsia, tend to make such a hypothesis very probable. However, up to the een no gas 
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has been able to isolate a germ that could be considered causative. Perhaps it is a filterable virus. 
Albert and Miller believe that the infection is in the genitals, and the toxins produced there, as 
from an endometritis, are absorbed and cause the convulsions. 

Dietetics—That diet has something to do with the causation of eclampsia seems to be 
proved by the war. _ Fats and animal protein were almost eliminated from the diet of German 
women, and the incidence of eclampsia declined more than 50 per cent. (Warnekros). Stoeckel 

uestions the connection between the diminution of eclampsia and the lack of fats and proteins. 
linical observation leads us to believe that the nitrogen metabolism is disturbed in eclampsia 
and we know the disease is rare in the tropics and among vegetarians. 

mM etabolism.—Bouchard, in 1887, broke new ground when, in his ‘“Lecgons sur les Auto-in- 
toxications,” he advanced the theory that eclampsia results from the accumulation of retained 
waste, which the emunctories failed to get rid of. His pupil, Riviére, believed that an overpro- 
duction of toxins occurred during pregnancy; that this was favored by hyperemia of the kidneys 
and liver, and that these poisons damaged the kidneys. He sought to prove these theories by 
determining the toxicity of the blood and urine in the eclamptic and non-eclamptic gravida. 
Other authors, Vollhard, Schumacher, and Stewart, disproved these theories. 

Then the liver was accused. Pinard and Bouffe de Saint-Blaise argued that eclampsia was 
a hepatotoxemia due to liver insufficiency. Ahlfeld and Schmorl have found, in cases of typical 
hsp pathologie conditions whjch strongly resemble those of acute yellow atrophy of the 

ver. 

_ Studies of the maternal metabolism show that there is an alteration in nitrogenous catab- 
olism. It has long been known that there is a decrease of the total urea output, but recent studies 
by Whitney and Williams show that the amount of ammonia nitrogen equals or even exceeds the 
urea nitrogen in the urine. It is possible that study of the metabolism will lead us to a solution of 
the problem, but nothing of great value has been discovered. The bearing of the reticulo-endothe- 
lial system has not yet been determined (Benda). 

Endocrinology.—Lange believed that the thyroid gland has much to do with eclampsia, and 
by administering iodothyrin he cured the albuminuria of the kidney of pregnancy. Nicholson 
and others have obtained favorable results with thyroid extract, but the theory has not awakened 
general interest. That eclampsia may be due to the disturbance of balance between the organs with 
internal secretions which should neutralize each other, is an attractive but absolutely unproved 
hypothesis. The parathyroids (Vassale) have been suggested, the ovaries (Pinard), the corpus 
luteum, and the mammz—NSellheim (on the theory that eclampsia is similar to parturient paresis in 
cattle, which is cured by treatment directed to the mammez), and also the hypophysis cerebri. 

Symbiologic Relations of Mother and Ovum.—The theory of Veit, the deportation and solution of 
syncytium, without the production of sufficient antisyncytiotoxin, remains still a theory. The Abder- 
halden pregnancy test is weak or negative in eclampsia. ‘The significance of this fact is unknown. 

Numerous investigators have tried to find a toxin in the placenta, but Frankl, in summing up 
their efforts and his own, decides that there are no toxins in the placenta, but that there may be 
ferments, and says that this line of study will more likely lead to useful results. (See also Holland.) 
Eclampsia has been held a form of anaphylaxis due to the introduction of a foreign protein, and 
several facts render such a theory plausible. Gruhzit believes the fetal blood agglutinates the 
mother’s. 

The idea that the child and placenta may be the origin of the toxins is not new. Ahlfeld 
mentioned it in 1894, and Fehling and Collman support this view. The author has delivered 
diseased children from eclamptie mothers, and entertains no doubt but that the fetus can sicken 
independently of the mother and secondarily infect her, or after delivery continue ill and die. It 
is more than probable that certain cases of eclampsia without albuminuria and other evidences of 
renal disease, and cases of nephritis or toxemia developing without warning in previously healthy 
women, may be found to be due to a diseased ovum. Frey reported seven hydatid moles with 
eclampsia. Hitschman saw another in a girl pregnant four and one-half months with a hydatid 
mole. These may be confirmatory of the above, or they may mean that a live fetus is not neces- 
sary for the production of the convulsions. Eclampsia may occur with a macerated fetus, though 
usually the child dies as the result of the toxemia, and then the condition of the mother improves. 
Poisons excreted by the fetus reach the general circulation without passing through the liver, and 
perhaps these unoxidized excreta irritate the kidneys, which are not able to throw them off in 
this state. Changes identical with those found in the eclamptic mother have been found in the 
fetus also dead of convulsions (Bar, Knapp, Dienst, and De Lee). 

Hematology—Much work has been done, but with no practical results. We know that 
salt is retained, that the calcium is not diminished, that when the kidneys become involved, 
urinary retention begins. Zweifel has found sarcolactic acid in the urine of 17 eclamptics, in 
the blood, and in the fetal blood. It was absent from the urine of a case of pure uremia, but 
present in the blood of all children born dead and in all the placentse examined. These experi- 
ments are in line with the newer theories of acid intoxication. Zweifel has not proved that the 
lactacidemia is the cause of eclampsia—only that the lactic acid is present in the urine of eclamptics. 
This finding occurs also in cases of asphyxia, dyspnea, exhaustion from severe physical effort, 
some febrile conditions, and poisoning by morphin, curare, strychnin, veratrin, cocain, phos- 
phorus, ete. ; : : : 

It has long been observed that the blood of eclamptics contains an excess of fibrin (Dienst). 
This is probably not the cause of the disease, but is one of the effects of the common cause. The 
same may be said of the high arterial tension usually found early in the disease. Fahraeus has 
shown the red blood-corpuscles rapidly precipitate from drawn eclamptic blood, and Hinselmann 
has demonstrated capillary angiospasm. Zangemeister ascribes the disease to water retention. 

A most significant clinical experiment was performed by Bumm in 1922. He used eclamptics’ 
blood for transfusions in women that had suffered hemorrhages and noted no evil effects. 


25 
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The Cause of the Convulsion.—Here again there is much room for speculation. 
Without doubt the nervous system of the pregnant woman is in a state of hyper- 
excitability. This may easily be determined by testing the exaggerated reflexes. 
Perhaps this is another result of the toxemia of pregnancy. Older writers classed 
eclampsia as a neurosis (Dubois), and, in fact, it is more common in neurotic women. 
Diihrssen explains the convulsions as being due to a spasm of the blood-vessels of 
the brain, the liver, or the kidneys, from an irritation proceeding from the uterus. 
Spasm of the vessels of the brain causing acute anemia and edema may evoke the 
fits, and analogy is drawn from cases of epilepsy. The angiospasm during the 
convulsion may be demonstrated by the capillary microscope. One need not go 
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Fie. 340.—Ectamptic’s Liver. 
Note necrosis in periphery of lobule. 


far for an explanation of the convulsions if the toxemiec theory is proved—the toxins 
irritate the nerve-centers, as do other specific poisons, strychnin, tetanus, ete.— 
but the toxin of eclampsia has a special affinity for the cortex of the forepart of 
the brain, as is shown by the constancy of convulsions and coma and the mental 
symptoms. Individual convulsions in a case of eclampsia may be elicited by any 
external irritant, for example, jarring of the bed, slamming of ‘doors, bright lights 
external or internal examination, the induction of labor, a hypodermic injection, 
an enema, catheterization, delivery of fetus, ete. Zangemeister defends the theory 
that increased intracranial pressure causes the convulsions and all the symp- 
toms, there being an edema of the brain similar to that occurring in other portions 


of the body—the legs, the eyelids, etc.—a very plausible theory and one that, if 
proved, would give us rational methods for treatment. ; 
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Frequency.-—Eclampsia is getting rarer each year owing to the blessings of 
prenatal care, but even yet its incidence varies in different series of cases and 


Fic. 341.—Fisrinous THromBus in Ecuamptic Liver. 


localities. The cause of this variation is unknown. Stratz says that eclampsia 
occurs in the tropics, but seems more common in cold climates, and also in the 
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Fic. 342.—KipNpEy IN ECLAMpsIA. 


cold raw spring months. Primipare are more affected than multipare (3 to 1). 
It generally appears in the last three months of pregnancy, but may occur as early 
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as the tenth week (author’s case). Fatal cases are reported in the third, fourth, 
and fifth months. Thaler collected 12 such cases. In Davis’s 766 cases at the New 
York Lying-in Hospital, 54 per cent. occurred during pregnancy, 16 per cent. 
during labor, and 30 per cent. postpartum; at the Chicago Lying-in Hospital the 
percentages were 50-30-20 (Greenhill), but Essen Moeller believes most often 
the convulsions begin with labor, and Schroeder’s figures were 62-190-64. 
It is not always easy to determine the time of onset of the fits, because they some- 
times bring on labor, or, what seems more likely, the pains, unperceived by the 
patient and physician, evoke the attack. 

Predisposing causes are primiparity, especially in advanced years, neurotic 
constitution, certain types of endocrinopathy, e. g., the masculine or intersexual 
(Mathes), infantilism, multiple pregnancy, heredity (Elliott reports a case where a 
mother and four daughters died of eclampsia), and previous disease of the liver or 
kidneys (scarlatina, icterus and other infectious antecedents), ete. 


Pathologic Anatomy.—Brain.—Flattening and moderate edema of the convolutions, some- 
times with anemia, sometimes with congestion. Small or large hemorrhages or areas of cerebral 
softening with thrombosis occurred in 58 of 65 autopsies (Schmorl). Apoplexy is not uncommon, 
especially into the ventricles. In unusual cases other causes for the convulsions are found, as 
tubercle, tumors, meningitis, phosphorus-poisoning, etc. 

Liver.—Here the most typical changes are found; indeed, one can almost make the diagnosis 
from the liver at autopsy (Fig. 340). There is albuminoid degeneration with hemorrhagic and 
anemic necroses. These focal necroses occur near the small-portal vessels, which are often throm- 
botic (Fig. 341), and may be seen by the naked eye. In addition there is fatty degeneration of 
the periphery of the lobules, which may be so marked as to make the slide resemble one from a 
case of acute yellow atrophy of the liver, a fact pointed out by Jiirgens, Stumpf, Ahlfeld, and 
others. There may be a general autolysis of the liver or only cloudy swelling. Hepatitis and 
perihepatitis hemorrhagica are nearly always found. Fibrinous thrombi occur in the veins 
(Fig. 341). These changes show how profoundly the liver is affected by the circulating poisons 
if the liver disease is the primary trouble, and the general eclamptic syndrome the result of acute 
hepatic insufficiency. (See Ewing.) 

Kidneys.—Almost always some signs of disturbance are present. In 289 cases observed 
from 1892 to 1900 in the Berlin Charité, there were symptoms referable to the kidneys in every 
one, and changes were found in all that went to autopsy. Schmorl, in 73 autopsies, found only 
1 with normal kidneys. Cloudy swelling and fatty degeneration of the epithelium are the rule. 
Thrombosis of the glomeruli and smaller veins and arteries are commen. While degenerative 
changes in both the glomeruli and tubules are the rule, 7. e., a nephrosis exists, evidences of acute 
inflammation may sometimes be found, also, rarely, forms of subacute and chronic Bright’s 
disease. Swelling of the kidney so that it stretches its capsule is rare, as is shown at operations 
of decapsulation (Edebohls). Dilatation of the ureters is found occasionally, particularly the 
right, but has no significance. While renal changes are almost invariably found, most authors 
are convinced that they are secondary either to the general toxemia, or to the disease of the liver 
or a primary renal disease onto which an eclampsism has been grafted. Changes in the reticulo- 
endothelium system are now being studied (Benda). We believe that nephritis is only a part of 
a general disease affecting all the capillaries and body tissues. : 

__ Circulatory System.—The ventricles are usually contracted, the auricles full of dark blood 
which does not clot readily, contrary to the condition of hyperinosis which existed during life 
The heart muscle is fatty, with tiny hemorrhages, necroses, and thrombi; it tears easily and 
these changes may be a cause of death. Fatty heart is found especially in those cases which had 
been given large doses of chloroform and chloral, a fact which warns to care in the administration 
of these drugs. There may be subpericardial hemorrhages. 

Thromboses and emboli in fine vessels are very common in the lungs, liver, kidneys, brain 
and skin; they consist of liver-cells, endothelium, and syncytium. The last has no significance, 
being found in normal puerpere. During life the blood eontains an excess of fibrin and coagulates 
very quickly, so that often it is impossible to perform venesection properly. Microscopic findings 
Ae Ws He oe ne not constant. es reds are sometimes increased (in one instance to 

,000, , which is due to the concentration of the blood are is < x is 
resilly Solan ee ee , and there is marked leukocytosis (40,000), 

__ The Lungs.—Almost always congestion and edema are found, and very often hemorrhages 
which are usually under the pleuree. Bronchopneumonia is not rarely found, due to admission of 
food-particles, blood, slime, ete., into the air-passages—aspiration pneumonia. Septic pneumonia 
and, oftener in general hospitals, croupous pneumonia, may be the cause of death Gangrene of 
the lung is sometimes the cause of death. Small arterial and venous thromboses and emboli of 
ae liver-cells, decidual cells, and cells that look like hypertrophied nuclei of lymphoid cells of the 
sone eee syncytium, are constant findings. These are not characteristic, occurring 

__ The Fetus.—Bar and others have found changes in th i 1 
with those in the mother, especially when the child died of ene” ramets oS 
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The Attack.—Wherever the patient may be, she falls to the ground unconscious, 
a few seconds of quiet, a few twitchings of the facial muscles occur. The pupils 
dilate, the eyes are turned, and the head also, to one side; the patient opens her 
mouth, then the jaw is pulled laterally, and there may be a cry or a sigh. The 
whole body becomes rigid; the features are distorted; the arms flexed; hands 
clinched; the feet inverted; the toes flexed, and the whole person drawn to one side 
in a tonic spasm. This condition lasts for a few seconds, then the jaws open and 
close violently, the eyelids also, the twitchings beginning in the face, then usually 
one arm, then the leg, and now the whole body. This is a violent clonic convulsion, 
which may throw the patient out of the bed against any object. Severe injuries can 
result—even fractures of the skull or long bones; the tongue is protruded; the 
teeth may chop it up. Foam, often tinged with blood, comes from the mouth. 
The respiration is completely stopped, the chest being rigid. The pulse is high and 
strong; later it grows weaker, ‘but may be hard to feel because of the convulsion. 
In rare cases the pulse is weak and the arterial tension low from the start, a fact 
which is explained by degenerative changes in the heart. The blood-shot eyes 
protrude, the face is swollen, the cyanosis is extreme, the lips are purple—altogether 
the picture is a horrible one. Gradually the convulsive movements remit, a few 
twitches or jerks take place, the patient lies quiet, the heart thumping violently 
against the chest-wall. For a few seconds the woman appears to be dying, but 
there is a long sigh, and stertorous breathing becomes established, coma super- 
vening. Soon the respirations quiet down. In the favorable cases the patient 
wakes up after a short time bewildered, severely sore in all the muscles. After 
from a few minutes to an hour another fit occurs, or she may have no more. With 
recurring convulsions the intervals become shorter and the patient lies in deep 
coma all the time. Fever now begins; the pulse-rate rises. The fits may occur 
every five minutes, but usually the time is twenty minutes to one hour, and they 
may show some regularity of recurrence. Cases are on record of 81 (recovery) and 
even 593 convulsions (Spalding). These cases almost invariably die. The aver- 
age number is from 5 to 15 attacks. The convulsion lasts from thirty seconds to 
two minutes, very rarely any longer, and these are bad cases. Between the attacks 
the patient may be quiet or restless, and sometimes there is great jactitation, with 
wild and exhausting delirium. These patients usually show signs of severe liver 
involvement. 

Marked albuminuria with casts—hyaline, epithelial, granular—and blood are 
the rule in true eclampsia; reduction of the amount of urine is constant and occa- 
sionally there is anuria. Cases of convulsions without albuminuria are due to 
apoplexy, epilepsy, meningeal disease, or reflex irritation. HKxamination of eclamptic 
women often shows tenderness over the liver, kidneys, and stomach, with greatly 
exaggerated reflexes, marked leukocytosis, and often complete amaurosis. 

Pains usually begin if the convulsions are at all severe, and labor is often rapid 
when once begun. After labor the progress of the case is generally more favorable, 
but the convulsions may recommence as late as the eighth day. Of great interest 
is postpartum eclampsia. When the convulsions begin after the delivery of the 
child, or a long time after the death of the fetus, it is probable that the poison was 
retained some place, and finally was freed so that it could unite with the brain-cells 
(Liepmann). 

If the woman is to get well, the convulsions grow less frequent and less severe, 
the secretion of urine increases, the coma lightens, the temperature goes down, the 
pulse slows, the cyanosis disappears, the mind begins to clear, and after from six 
hours to three days, rarely as long as a week, consciousness returns. A recrudes- 
cence of the fever usually means that sepsis is starting. Recollection of what 
happened from the beginning is completely lost, and the puerpera may deny her 
child when it is presented to her. This amnesia may extend as far back as a week 
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before the actual attacks began, and occasionally there is weakness of mentality 
for several months after delivery. Puerperal psychoses are not uncommon as a 
sequel to those cases having had many convulsions, especially postpartum (Thaler), 
but they usually offer a good prognosis. The blindness usually lasts only a few 
days, unless a retinitis albuminurica existed, and this betokens chronic nephritis. 

In rare instances the convulsions cease without interrupting pregnancy, and 
the patient may deliver a living child at term. The author had a case where the 
patient had two attacks during pregnancy, with an interval of three weeks, in one 
of which attacks the convulsions were so severe that the jaw was dislocated, and 
yet a living child was born at term. More usually the attack kills the fetus, the 
symptoms abate, and the product of conception is expelled in due course of time. 

If the woman is going to die, the attacks usually increase in frequency and 
force, the temperature goes up to 103° F., sometimes to 107° F., or it sinks; the pulse 
increases, becomes weak and running. Signs of edema of the lungs appear, with 
rattling and pale cyanosis, even between the convulsions, or death may take place 
at the height of a convulsion from apoplexy or heart paralysis. There is anuria 
or hemoglobinuria, or one obtains a few drams of thick, brownish urine from the 
bladder, which solidifies when heated. 

Sometimes the woman is successfully delivered, but the pulse does not improve, 
the coma deepens, and edema pulmonum closes the scene. Some cases are bad 
from the start, the patient dying after one or two convulsions in a few hours. 
As a rule, the case ends one way or the other within three days. 

Rarely the course of the disease is that of acute yellow atrophy of the liver, 
with jaundice, petechiz, diminished liver dulness, the well-known urinary findings, 
delirium, jactitation, coma, exitus. 

Occasionally, after a severe labor or during the last part of the second stage, 
the parturient will have a single convulsion or a second milder one, without or 
with very slight albuminuria. This is called eclampsia reflectorica, and might be 
likened to the discharge of an electric accumulator, the toxins being massed dur- 
ing labor in an especially predisposed person. Spasmophilia, tetany? 

An acute collapse after labor, simulating internal hemorrhage, embolism, or 
edema of the brain, and attended by albuminuria, is of the same nature as eclampsia, 
and requires careful differentiation from the other conditions. 

Acute toxemia, presenting all the manifestations of eclampsia without convul- 
sions, has been mentioned. The patient sinks at once into coma, which is almost 
always fatal. Premonitory symptoms have been present, as a rule, such as head- 
ache, visual disturbances, nausea, vomiting, epigastric pain, and low blood-pressure. 
Fever is usually present and a slight jaundice is seldom absent, the blood-pressure 
sinks very low, and such cases are characterized by great asthenia. Marked liver 
autolysis is usually found at autopsy, but death may have been too quick for much 
change in the kidneys (Schmid). 

Diagnosis.—Convulsions and coma during pregnancy may come from epilepsy, 
hysteria, brain syphilis, tumors, tubercle, cerebral thrombosis, apoplexy, meningitis, 
salvarsan encephalitis, pneumonia, phosphorus, strychnin and other poisonings, as by 
drugs taken to induce abortion, uremia, diabetes, and true eclampsia. Pregnancy 
exaggerates the tendency to convulsions in these diseases. Characteristic for true 
eclampsia are repeated convulsions with coma, or at least lethargy between them, 
early fever, and marked albuminuria, with other findings of renal involvement. 
The history of the case will almost always exclude poisoning, but medicolegally 
a differential diagnosis may occasionally be necessary, and this may not always 
be possible, even at autopsy, because, for example, the liver in cases of phosphorus 
death resembles acute yellow atrophy. Epilepsy is eliminated by the history of 
previous convulsions, but the first attack of a permanent neurosis may occur 
during labor, or, as happened in a case of the author’s, epilepsy may be inaugurated 
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by an attack of eclampsia, a fact which was also noted by Feré. The contracted 
pupils and diminished or absent reflexes and low blood-pressure are good points 
in favor of epilepsy. Epileptic attacks seldom occur during pregnancy and labor, 
and are usually single, but the status epilepticus may cause trouble in making the 
differential diagnosis. Here the slight or absent urinary findings, the late pres- 
ence of fever, diminished refiexes, and the history must help. 

Hysteria will cause no trouble to an observer who has seen both conditions. 
An atypical convulsive seizure, lasting a long time, with grotesque motions and 
spastic contractions of muscle groups, retained consciouness, and mobile pupil, 
without cyanosis, or stertorous respiration, or fever, or urinary findings serve to 
make the differentiation easy. 

Diabetic coma—history: acetone breath, glycosuria and hyperglycemia, Kuss- 
maul’s air hunger, paucity of renal symptoms. 

Organic disease of the brain must be diagnosed by the usual medical methods, 
but mistakes are very liable to occur in cases of meningitis, tubercle, and apoplexy. 
Spinal puncture may be required. The Wassermann test may not be used in 
differentiation because it has been found positive in 8 cases of true eclampsia by 
Semon. The treatment must be carried out on obstetric lines. 

From uremia it is impossible to separate true eclampsia unless the preéxistence 
of nephritis is known, but often the general picture of the case impresses the ob- 
server as one of renal insufficiency, and, again, another case gives almost indubitable 
signs that the liver is at fault. Delirium, jactitation, jaundice, and petechie point 
to hepatic involvement, ammoniacal breath, retinitis albumenurica, increase of 
urea, residual N, and indican in the blood indicate renal involvement. Treatment 
in all cases is the same. (See Table, p. 381.) 

Prognosis.—Over 20 per cent. of women afflicted with eclampsia die, and this 
has been hardly affected by changes of treatment in the last one hundred years. 
Wyder collected large statistics, and showed a general mortality of 20 per cent. and 
a mortality of 10 per cent. of cases which developed in the maternities. The 
prognosis varies in different countries, in different years, and to a certain extent 
with different operators. Statistics vary from 5.31 per cent. (Stroganov) to 45.7 
per cent. (Bittner) for the mother, and from 3.62 to 42 per cent. for the child. 
(See Peterson.) When attacked by true eclampsia multipare probably are no 
more endangered than primipare, but since renal disease is more common in them, 
the prognosis is usually worse when convulsions occur. Eclampsia occurring during 
pregnancy has the highest mortality, during labor less, and during the puerperium 
the least, but the experience of the individual observers may be otherwise, as in the 
author’s cases the worst have been those where the attacks began postpartum. 
The mortality of eclampsia depends on the type. The hepatic have the highest 
death rate, the nephritie lower, and the hypertensive forms the lowest. In com- 
paring statistics these facts must be considered. 

For the child the chances are not good, nearly one-half of the children dying, 
a result that is due to—(1) Prematurity; (2) toxemia; (3) asphyxiation by the 
repeated convulsions of the mother, with prolonged cyanosis; (4) drugs ( morphin, 
chloral) administered to the mother; (5) injuries sustained during birth, especially 
forced delivery. The child may die of eclampsia alter delivery. Of viable children 
about 20 per cent. die, and the mortality increases with the number of convulsions 
the mother had before delivery. 

One must, therefore, in individual cases give a very guarded prognosis, even in 
the apparently favorable ones, because death may occur In coma after one or two 
convulsions. Death comes from exhaustion, heart-failure, toxemia (the system 
being overwhelmed by the poison, such cases being evidenced by deep coma, with 
few or no convulsions), embolism, thrombosis of the pulmonary artery, fat em- 
bolism of the lungs, hemorrhage into the brain, pulmonary edema, oedema laryngis, 
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and asphyxiation. Further, the patient is endangered by the results and accidents 
of severe operations undertaken to deliver her, as ruptura uteri, postpartum hemor- 
rhage from cervix tear, from drugs administered, such as chloroform and veratrum, 
and from sepsis. Infection is a common cause of death, and eclamptics show a 
decided susceptility to it. A large proportion of the deaths is due to aspiration 
pneumonia and the accidents of anesthesia. 

In individual cases the pulse is the best index. If it remains full and hard, 
below 120, there is no immediate danger, but if faster, weak, compressible, or 
even running, with low blood-pressure, the prognosis is bad. A falling blood- 
pressure in the absence of hemorrhage or shock is of good omen. High fever is not 
necessarily a bad prognostic sign unless it runs above 104° F. and is going higher. 
Symptoms of edema of the lungs, rattling in the chest, bloody froth from the 
mouth and nose, with cyanosis, are usually precursors of death, but may respond 
to treatment. Prolonged and violent fits or frequently repeated attacks with short 
intervals, or both, give a bad outlook, but recovery has occurred after 81 attacks, 
though this is unusual. When the number exceeds 20, the prognosis gradually 
becomes worse. If the severity of the symptoms abates after delivery, the woman 
usually gets well. Rarely is there a recurrence of the fits after hours or days, and, 
if there is, recovery is the rule. Such cases are likely to show a large number of 
attacks, for example: Jardine, 207; Engelman, 200; Spalding, 593. It is doubtful 
if these were true eclampsia. Deep cyanosis between attacks is an unfavorable 
symptom, as also is extreme jactitation. Anuria and intense albuminuria are of 
bad omen, and much hope is justified as soon as the kidneys show signs of recovery 
(free secretion of pale urine). Apoplexy is almost always fatal, but sometimes 
part of the body will be paretic or paralyzed from a local edema which disappears 
during convalescence. ‘Wet’ (edematous) eclampsia is less fatal than the “dry’”’— 
perhaps the storage of fluia in the tissues is defensive and removes some of the 
toxins from the circulation. On this theory sweat packs would be harmful. 

After delivery the puerpera is not out of danger. Aspiration pneumonia is 
not rare, the result of mucus, blood, food, ete., bemg drawn into the lungs by the 
deep stertorous respiration. It causes most of the deaths. The tongue may be 
so severely bitten during the fits that it may become so swollen as to demand in- 
tubation or tracheotomy to prevent suffocation. Pneumonia, too, may result from 
the infected bitten tongue. Sepsis is common, and usually runs a severe course, 
since the kidneys and liver are already diseased and their defensive powers in 
abeyance. The proneness of toxemies to sepsis is marked. Perhaps study of this 
relation may discover the causes of toxemia. Late effects may be aphasia, amauro- 
sis, hemiplegia, and puerperal insanity (1 out of 20, Loehlein). 

After delivery the albumin quickly diminishes in amount, and may have been 
reduced to a trace by the time the puerpera leaves her bed, disappearing entirely 
in from three to twelve weeks. <A longer persistence of the urinary findings indi- 
cates permanent damage to the kidney parenchyma, and one should be guarded in 
prognosis. In subsequent pregnancies albuminuria and casts may recur, even 
convulsions (Diihrssen, 1.5 per cent.), but we must decide that a chronic though 
latent nephritis has existed in the meantime. Many authors believe that one 
attack of eclampsia confers immunity, but such is not always the case. Even the 
kidney of pregnancy may recur, It has been held that the kidney of pregnancy 
never left permanent changes in the organs. This statement cannot be proved, 
because it is never possible to demonstrate absolutely that the woman did not 
carry into her pregnancy a latent nephritis, dating, perhaps, from a scarlatina or 
other infection in infancy. 

Treatment.— Prevention —One can speak of rational prophylaxis only when 
the cause of disease is known. Since we do not know the cause of eclampsia, our 
treatment is all empiric. Even so, more can be accomplished by prevention than 
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by treatment, because after the convulsions have set in the nervous balance is 
overthrown. We cannot prevent the action of the primary cause of eclampsia, 
but by carefully watching the pregnant woman we may discover the first mani- 
festations of the action of such noxious influences, and by appropriate measures 
either ward them off entirely or interrupt the pregnancy before the disease reaches 
a climax. It is the pregnancy that favors the development of eclampsia. If 
we cennot prevent and cure eclampsia, we can remove the pregnancy. If the 
earliest signs of the impending catastrophe, the pre-eclamptic toxemia, can be 
detected, emptying the uterus will almost invariably avert a fatal issue. 

The prevention, in a general way, is equivalent to the conduct of the hygiene 
of pregnancy. Every pregnant woman should be considered a possible candidate 
for eclampsia, and all our efforts should be directed to save her. Greater watch- 
fulness is imperative if the family history presages trouble, for example, if the 
mother had eclampsia, if the parents were neurasthenic, insane, or alcoholic, these 
indicating a hereditary instability of the nervous system which may lead to dis- 
orders of metabolism, especially during the crucial test of pregnancy. The per- 
sonal history is important; for example, if the patient had eclampsia or declared 
renal disease before; if she has had diseases which may have damaged kidneys or 
liver, especially the acute infections; if she is of a “bilious type,’’ one is on the 
lookout for the first symptoms of eclampsism which precede the convulsion. 

If, in spite of the hygienic rules laid down for the patient, the symptoms of 
toxemia appear, if the blood-pressure begins to rise, or if the urine—which should 
be examined as a routine duty every two weeks in the latter months of preg- 
nancy—shows evidences of deficient renal activity, the patient is put on a strict 
prophylactic regimen. Albuminuria is the most important finding, and, in the 
author’s experience, is never marked without toxemic symptoms. Diminished 
daily amount of urine, and decrease of total solids are next in importance. Casts, 
unless granular and cellular, are not unusual in the urine, but they may not be 
numerous without exciting suspicion; white and red blood-corpuscles with renal 
epithelium show the acuteness of the process. The percentage of urea is not a re- 
liable index of the nearness of the attack, but it is a valuable adjunct to the diag- 
nosis, since when a woman passes less than half the amount of urea considered 
normal and has albuminuria, we can suspect derangement of the liver and kidneys. 
If the urea steadily diminishes while the albumin increases, the danger signs are 
unequivocal. Blood chemistry, while helpful, is not available for the majority of 
practitioners. Increase in the non-protein nitrogen, in uric acid, and creatinin may 
thus be discovered. Their amounts indicate the degree of kidney involvement and 
may give the signal for interference (Kilian and Sherwin). In suspected cases 
daily or bi-daily examinations of the urine and blood-pressure are made. 

We have in the sphygmomanometer a valuable aid in early detecting eclamp- 
sism. A rising blood-pressure is a warning of danger, and the limit of safety may 
be placed at 150 mm., but a pressure above 130 should warn to greater vigilance. 
Although blood-pressure readings increase the work of the accoucheur, they must 
be taken as a routine in the latter months of pregnancy. As stated in the chapter 
on the Hygiene of Pregnancy, all gravide are requested to notify the physician if 
any untoward symptoms arise, and the accoucheur should give these women a 
large amount of personal attention, because the symptoms will show that trouble 
is brewing long before the urine discloses the fact. A more rapid increase in the 
patient’s weight, indicative of water retention, will give valuable evidence of im- 
pending toxemia. 

When the first signs or symptoms of eclampsism occur, treatment must be 
at once instituted. It is not always possible, but one should try to fit the case 
into some classification, 7. e., to place it in one or two of the columns in the Table 
on page 381. In practice, however, we must proceed over general lines, of which 
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there are three: (1) The diet should be so ordered that enough nitrogenous matter 
1s given to sustain life, in the form easiest assimilated, and that will leave the 
least amount of waste and by-products, which throw extra work on the liver and 
kidneys. (2) The kidneys should be aided to throw off the surcharge of poisons 
already in the blood. (3) The termination of pregnancy is to be considered. 


(1) The patient is put at complete rest in bed. This favors the circulation through the 
kidney, which is also aided by the even warmth of the bed. For twenty-four hours only water is 
allowed, then a low protein and low fat diet is ordered. The salt intake is omitted for a few 
days, then a small amount allowed, but alkaline carbonates are increased. Fresh and cooked 
vegetables, fruits, cereals, breadstuffs and sugars, with a small amount of fresh cream or butter 
comprise the dietary. When the condition improves, animal protein is added. Spices, tea, coffee, 
milk, and alcohol are forbidden. The French claim that the absolute milk diet will prevent 
eclampsia in nearly all cases. The author has had better success with the above. 

(2) One may increase excretion by the bowels, the kidneys, the skin, and the lungs. A 
saline purge is given at the start, and the bowels are kept open by salines, alternating with vege- 
table cathartics. Except in very anasarcous patients liquids are freely administered, water, 
vichy, hot and cold orangeade, lemonade, fruit syrups with seltzer, etc. Of medicinal diuretics 
only liquor potassii acetatis is recommended. 

The author has discontinued the sweating treatment of toxemia and eclampsia, it being 
dangerous and inefficient. Werner and Kolisck having proved that the serum from edematous 
parts is more toxic than that of the general system, it would be illogie to sweat the patient and 
cause the absorption of these toxins. Jaborandi is heartily condemned, even when the patient is 
conscious, as it is dangerous and unnecessary. Of drugs, the author uses few. Hexamethylenamin, 
10 grains four times daily, may be given, with care, if the patient has bacteriuria. 

Fresh air in abundance aids excretion by the lungs, and the patient is instructed to fill and 
empty the lungs by very deep breaths in fresh air ten times each morning and evening. 

Venesection in my experience almost never yields more than temporary improvement of 
the symptoms. 

Glucose and insulin are not to be given without efficient laboratory control. 

Fischer, in 1916, recommended magnesium sulphate intravenously for eclampsia, and 
through his, Lazard’s and MeNeile’s reports, this drug has obtained wide usage in both pre- 
eclamptic toxemia and eclampsia. It is slightly anesthetic and dehydrating, reduces the edema 
of the brain which causes the headaches and the convulsions. In cases where the eclampsism is 
not marked, 4 c.c. of a 50 per cent. solution are injected into the buttock 2 to 4 times a day. Where 
the fits are imminent, 20 ¢.c. of a 10 per cent. solution are given intravenously every 2 hours 
for not more than 6 doses. I have found that this drug helps, with bed rest and diet, to reduce 
blood-pressure, increase diuresis and subdue the symptoms for a variable period, and we may use 
it to tide over an emergency and to prolong the pregnancy for a short time, thus to aid the 
ae of the fetus. When the symptoms are controlled somewhat we may more safely induce 
abor. 

If a diagnosis of acute hepatic toxemia can be made, the uterus is to be emptied as soon 
as possible whether or not the child is viable. In acute nephritic toxemia one may try to temporize 
for a short time to secure better viability for the child, remembering, however, that the element 
of eclampsism may develop suddenly and throw the patient into acute jeopardy, and that the 
renal damage may be rendered permanent by delay. If a pyelitis is discovered ‘it is treated on 
general principles and one may see the symptoms moderate as this disease is cured; the same 
may be said of abscessed teeth and other focal infections. ; 

Chronic nephritis with eclampsism is to be treated just like acute nephritic toxemia, but 
here, while the danger of eclampsia is slightly less, the complications of abruptio placentee 
apoplexy, infarction of the placenta and death of the fetus are so much more frequent that inter- 
ference 1s indicated early. Occasionally if the patient is willing to take the risk for the sake of the 
child, one may temporize a few days or weeks, under the closest observation, of course. I believe 
that the “low reserve kidney” of Williams and Stander is a larval form of chronic nephritis and 
should be treated as such. Seitz mentions it as a recurrent nephrosis. 

Hypertension with eclampsism is treated like chronic nephritis with the toxemia element 
added. Even greater watchfulness, if it were possible, is necessary in these cases, because, edema 
albuminuria and symptoms being absent, one is lulled into a false sense of security, when suddenly 
an apoplexy or acute eclampsism occurs. : ; 

Eclampsism, therefore, is what must be looked for in all these cases of late pregnancy toxemia. 


The symptoms that, in my opinion, most surely indicate the near approach 
of convulsions are: Headache, occipital or frontal; seeing colored lights or “span- 
gles’; amaurosis or changes in the retina seen with the ophthalmoscope; twitch- 
ing of the muscles; somnolence or insomnia; nausea and vomiting; pain in the 
epigastrium; subicterus; general edema of the body; high blood-pressure (175 to 
200, with 100 or more diastolic), and marked albuminuria with the appearance of 
casts and red cells. Rarely one symptom or the other will stand out very prom- 
inently, or several may be absent. Marked leukocytosis is also significant, and 
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blood chemistry may reveal progressive damage to the kidney—retention of non- 
protein nitrogen and uric acid. 

How long one should wait to see the effects of treatment depends on the indi- 
vidual case and on the attendant’s experience, but the final proof of our deep ignor- 
ance of the nature of these affections is brought by the fact that sometimes, when 
these patients go untreated, eclampsia does not occur, and when treatment has 
produced apparent cure, the convulsions occasionally manifest themselves, as in 
one case, where the patient had been in bed under medical treatment for six weeks 
and was successfully delivered, but three days postpartum convulsions developed 
and death ensued. Eclampsia is not always a preventable disease, as Davis and 
Edgar claim, a view which is supported by Williams. Even if the symptoms 
subside under treatment watchfulness may not be relaxed, as recurrence is not rare. 


Methods.—That method of inducing premature labor should be selected which will empty 
the uterus quickest and with least traumatism. The symptoms rarely are so threatening as to 
demand excessive haste. In multipare the simple rupture of the membranes is usually sufficient, 
pains coming on, as a rule, within twenty-four hours. In primipare it is better to prepare the 
cervix by packing it and the lower uterine segment with gauze and a catheter for from twelve 
to twenty hours. Pains are elicited, the tissues softened, and the chances of injury to the cervix 
and danger to the fetus diminished. After removal of the gauze the membranes are punctured, 
the liquor amnii is allowed to drain off, and then a colpeurynter is inserted, which evokes strong 
pains and completes the dilatation, so that when the bag is expelled the child soon follows (See 
Induction of Labor.) After labor has been inaugurated it should be terminated as soon as the 
conditions will permit, as experience has shown that eclampsia is less likely to occur postpartum 
after a quick delivery. Since the pains disturb metabolism and diminish excretion, increase 
anglospasm, and raise the blood-pressure, they seem to elicit convulsions in some cases, and if 
eclampsia is very imminent, it may be best to select an operation which empties the uterus in 
one sitting, 7. e., cesarean section. Since all general anesthetics produce lesions in the kidneys 
and liver, local anesthesia is used wherever possible. 


Treatment of Eclampsia.—When the pregnant, parturient, or puerperal 
woman has had the first convulsion, the case at once assumes a most serious 
aspect. The nervous balance has been upset, the damage to the vital organs 
by the noxa has grown too great, and one convulsion is likely to lead to another. 
The mortality of eclampsia is still from 6 to 45 per cent. for the mother, and 20 
to 60 per cent. for the child. Such high mortalities rarely ‘accompany surgical 
complications, hence the patient deserves as much, if not more, consideration than 
does the surgical patient. She should have at least two physicians and one or more 
good obstetric nurses. If a good maternity hospital is near by, she should be 
quickly transported thither; if not, the facilities of the maternity should be closely 
imitated at home. 


Historical.—In the early part of the last century the accepted treatment of eclampsia, was 
antiphlogistic—massive venesections, leeches to the neck and spine, hot baths with cold affusions, 
mustard packs to the extremities, ice-bags on the head, drastic catharsis, ete. The mortality was 
high—30 to 35 per cent. Ramsbotham advised induction of labor to ward off eclampsia (1832). 

Chloroform was introduced by Simpson and Bouchacourt in 1850-60, and opium, recom- 
mended by Bland of London in 1794, also came into use, displacing to a certain extent both 

i nd antiphlogosis. Pane 
ee ren eclarad morphin in large doses, as much as 3 grains in four to seven 
hours, and in 1889 von Winckel proposed chloral. ; 

In 1886 Schroeder threw his Oe Eee aes venesection, and bleeding soon lost 

it ity, but was not completely discarded. 
A aie realy left the labor to nature, although Mauriceau (1709) recommended 
rapid delivery, and Baudelocque (1781), puncture of the membranes, even incisions in rigid cer- 
vices. Lauverjat was the first to recommend cesarean section (1790). Accouchement forcé was 
+he usual method of rapid delivery when such was considered necessary. 

In 1892 Diihrssen proposed immediate emptying of the uterus, as soon as possible after 
the first convulsion, claiming that in 93.75 per cent. of the cases the convulsions ceased or be- 
came less severe after the early delivery. _Diihrssen devised the operation of vaginal cesarean 
section for the purpose, but the rapid delivery idea spread through the profession and the old 
brutal accouchement forcé methods were revived, and with disastrous results. & 

In 1909 Stroganoff pleaded for a more conservative treatment of eclampsia, and described 
his method of absolute rest, protection from outside irritations, moderate doses of morphin and 
chloral, elimination, etc., by which he had obtained a mortality of 6.6 per cent. in 360 cases. 
Since this time bleeding has again come into favor to aid all treatments. 
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At present two plans of treatment are in vogue—the radical and conservative. 
The reader should hold in mind that these terms are used in their customary 
application, the one meaning operative from the start, the other, more expectant 
or symptomatic treatment, operative interference being made only under favoring 
conditions or when symptomatic treatment fails. 

Conservative Treatment.—The proponents of the conservative treatment 
believe that eclampsia is a self-limited disease (Stroganoff calls it an acute infec- 
tious process); that if the convulsions can be relieved for a time, the patient ac- 
quires immunity, so to speak, and may continue in her pregnancy or, at least, can 
be carried through spontaneous labor with less danger and damage than with rapid 
artificial delivery. The angiospasm is reduced by bleeding and narcotics, and only 
if the patient does not respond to the treatment and is getting worse, is the labor 
hastened by mild obstetric methods. 

Zweifel, after practising and praising the rapid delivery method, has gone 
over to the Stroganoff treatment, to which he has added venesection. He had 5.3 
per cent. mortality in his last 93 cases; Lichtenstein, in collected statistics, found 
12 per cent. of deaths of mothers, and 32.3 per cent. of the children. Stroganoff, 
up to 1923, had 9.8 per cent. mortality and since has reported a series of 230 cases 
with 1.7 per cent. No one else, even using his method exactly, has done as well, 
Edler, Lindquist, and others having had 8.5 to 20.2 per cent. of deaths. 

American obstetricians do not practice either plan of treatment routinely, but 
individualize the cases carefully. 


The symptomatic, expectative, or conservative treatment begins with a generous vene- 
section, 500 to 1000 c.c. of blood being taken from the arm. Some accoucheurs replace the blood 
with either sodium bicarbonate, or glucose solution, or both. The blood-letting lowers the arterial 
tension, removes a small amount of toxic material from the system, decreases the acidity of the 
blood, reduces its viscosity, and relieves angiospasm, thus improving the circulation, favoring 
diuresis and diaphoresis, and facilitating internal metabolism. 

One may now institute Stroganoff’s treatment or simply give morphin in doses sufficient 
to control the convulsions. Stroganoff’s method is as follows: 

Begin with morphin, gr. 4, hypodermically. 

One hour later, 20 to 40 grains of chloral per rectum. 
Two hours later, morphin, gr. +, hypodermically. 
Four hours later, 30 grains of chloral per rectum. 

Six hours later, 15 to 30 grains chloral per rectum. 
Seven hours later, 20 grains chloral per rectum. 

The chloral is dissolved in 4 or 5 ounces of warm water and slowly injected into the rectum. 
A light chloroform anesthesia is given to prevent a convulsion which might result from the local 
irritation. The opportunity is used to make a rectal examination to determine the progress of 
labor. Stroganoff stresses the importance of a dark, quiet room, careful watching, chloroform 
for each threatening convulsion, and nonoperative treatment of the labor. I have replaced chloro- 
form and ether by ethylene, but avoid all general anesthetics, if possible. 

As a rule the patient calms down and the convulsions cease or become very far apart. Labor 

may not occur, and in a few cases the patient recovers from the eclampsia and goes to term. 
The convulsions, however, may recur, and usually at the time of labor. The fetus may live or 
die. The relative frequency of these terminations cannot be given. Usually, however, labor 
pains come on. They may aggravate the convulsive state and require a little more of the narcotics. 
The writer does not approve of the heroic doses, 3 or 4 grain of morphin frequently repeated 
recommended by some authors, and is very sparing with all drugs in cases of coma. The accoucheur 
stays beside the patient and watches the progress of labor. Usually the pains are strong, and the 
delivery is soon effected; if not, one tries to hasten the process. The first thing to do is to puncture 
the membranes, using a little gas anesthesia. In many cases the convulsions cease or abate their 
severity after the intra-uterine tension is relieved. It is seldom needful to hasten cervical dilata- 
tion by metreurysis, but this method is preferable to manual dilatation, incisions, or vaginal 
cesarean section, even though it sometimes does not seem to increase the convulsions. 
; As soon as labor is so far advanced that it can be terminated without damage to the mother 
z, e., cervix fully dilated, the delivery should be effected in a manner befitting the conditions 
present. If the head is engaged, forceps; if not, version is chosen. In primipare, episiotomy is 
the rule. If possible delivery is effected under local anesthesia. Ethylene is next choice. 

Magnesium sulphate is beginning to enjoy much vogue in the United States in the con- 
servative treatment of eclampsia and bids fair to supplant Stroganoff’s as first choice 

As soon as possible after the first convulsion 20 ¢.c. of a 10 per cent. solution of ‘magnesium 
sulphate are injected slowly intravenously, and repeated hourly until the fits are under ‘control 
the intervals being lengthened of course as the patient improves. No more than 6 doses are 
necessary, as a rule. Blood-pressure readings taken each hour will tell when to give more of the 


THE TOXEMIAS OF PREGNANCY 397 


drug. Small doses of morphin, or chloral and bromid per rectum may be given to meet special 
indications, restlessness, insomnia, etc. The rest of the treatment resembles that just detailed. 
(See MeNeile and Vruwink.) 


Radical Treatment.—The proponents of rapid delivery base their arguments 
on statistical, theoretical, and practical grounds. They hold that eclampsia is the 
result of abnormal processes going on in the ovum, and by removal of the fetus 
and placenta the source of the toxemia is eliminated—thus the treatment is causal. 
It is a generally accepted fact that the convulsions cease or become less severe 
after the uterus is emptied. Diihrssen claims 93.75 per cent., Olshausen 85 per 
cent. of such improvement, and Seitz and R. Peterson prove it in very large 
statistics. R. Freund collected 551 cases of eclampsia from the Berlin Charité, 
which were delivered within an hour after the first convulsion with no mortality, 
and in 1918 showed that the conservative treatment gave a maternal death-rate 
of 14 per cent. and that 47 per éent. of viable children succumbed. 

The general state of angiospasm, usually present in eclampsia, is heightened 
by the labor pains, and by eliminating these the convulsions (which are the direct 
result of cerebral angiospasm) are mitigated if not eliminated. 

That the child has better chances for life by early delivery nearly all the 
statistics prove, but these come from clinics managed by competent obstetric 
operators. If cesarean section is the method of rapid delivery chosen, naturally 
the children will be spared. If accouchement foreé is practised, the fetal rises with 
the maternal mortality to great heights. 

The mortality statistics of eclampsia are particularly unreliable and can bé 
quoted in favor of both methods of treatment, but the author believes that prompt 
delivery will save most mothers and children—that is, if the patient is in skilled 
hands. Stoeckel, 1927, expressed the same opinion. 

Methods of Delivery—The method of effecting the delivery depends on, 
first, the period of pregnancy; second, the environment of the patient; third, the 
state of the cervix; fourth, the skill of the operator; fifth, extraneous complications, 
for example, contracted pelvis, placenta previa, etc. Before the seventh month 
all children die, and it is, therefore, necessary to procure only enough dilatation of 
the cervix to perform craniotomy and extraction. After viability one must try 
to save the baby also. 


If the cervix is fully dilated, delivery is accomplished at once by forceps if the head is en- 
gaged; by version and immediate extraction if the head is above the brim. The pains in eclampsia 
are usually strong, and rapidly efface and dilate the cervix. Indeed, one is sometimes surprised to 
find the child delivered under the coverlet. ; 

If the cervix is effaced, shortened, taken up, so that only the thin edge remains, this may be 
dilated with the fingers, or by means of hydrostatic bags, or the thin portion may be incised 
(Diihrssen’s incisions). Manual dilatation in these instances is usually selected, but the expert 
operator chooses the incisions. After this, forceps or version and extraction of the child, depend- 
ing on engagement, will follow. 
pit: if the eee is tightly closed, not effaced, and the cervical canal long, two methods of delivery 
are available—vaginal and abdominal cesarean section. In a primipara before the thirty-second 
week and in a multipara with softened, usually lacerated cervix, roomy vagina, and relaxed pelvic 
floor, vaginal anterior hysterotomy is indicated. In a primipara, at or near term, with a long hard 
cervix and rigid soft parts, this operation is very difficult, and the question of abdominal cesarean 
section arises. It was proposed by Lauverjat in 1790 and introduced by Halbertsma in 1889. It 
saves most babies, and the maternal mortality is not too high unless it is performed as a last resort 
in desperate cases. The low, cervical cesarean is preferred. If the patient has, besides eclampsia, 
a contracted pelvis, either at the inlet or at the outlet, even of minor degree, a large fetus or one 
presenting unfavorably, placenta praevia, heart disease, etc., one will select the abdominal opera- 
tion. (See Conditions for Cesarean Section, page 1062.) One of its greatest advantages is that it 
can be done under local anesthesia. 


Choice of Method of Treatment—In a given case, which plan shall the ob- 
stetric attendant adopt, the radical or the conservative? A careful study of the 
following conditions will enable one to decide, and, naturally, this presupposes 


a thorough examination of the patient: (1) The period of pregnancy; (2) the 
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presence of complications, such as contracted pelvis of either inlet or outlet, a 
large baby, placenta previa, heart disease, etc. ; (3) the degree of advancement 
of labor; (4) the apparent severity of the disease; 7. e., frequency and violence of 
the spasms, the degree of coma and cyanosis, the blood-pressure, the pulse-rate, 
the state of the lungs, ete.; (5) the operative skill and experience of the obstetric 
attendant; (6) the environment—whether the patient is in a clean home, or a hovel, 
or in a clean maternity with plenty of help. 

If pregnancy is not advanced to viability of the child, the conservative plan 
is chosen in the hope that the convulsions can be kept in abeyance and thus the 
pregnancy will continue. Later in pregnancy or close to term, the plan will 
depend more on the skill of the obstetrician and his environment. The con- 
servative treatment gives such good results that it can be cordially recommended 
to the general practitioner. The experience of all obstetric consultants is unani- 
mous—that if an inexpert operator attempts forceful methods of delivery through 
unprepared soft parts, the dangers to the mother from infection, rupture of the 
uterus, and hemorrhage are greater than those of the eclampsia itself, and a 
large proportion of the children are lost also. 

If the patient is in active labor, making rapid progress, and her general con- 
dition not alarming, even the expert obstetrician may incline toward conservative 
treatment; at most, he will perhaps incise the cervix if it is fully effaced, and 
deliver a few hours earlier than nature would. 

In the presence of mechanical disproportion between the pelvis and the 
child, cesarean section would be the method of choice, particularly the low, cervical 
variety. (See page 1060.) The same may be said of placenta previa and perhaps 
of cardiac disease. 

For the occasional case of a primipara late in pregnancy, or at the beginning 
of labor, with rigid soft parts, a long closed cervix, the head high, possibly in 
posterior position, the convulsions coming at rapidly lessening intervals, cesarean 
section under local anesthesia may be recommended, if the patient is in a good 
hospital and a man capable of his task is at hand. 

When the eclampsia sets in with extreme violence, the convulsions being 
very hard and frequent, the coma and cyanosis deep, ete., the uterus had best be 
emptied at once if it can be done with safety to the mother. 


_ Adjuvant Treatment.—Whether one employs one or the other plan of treatment, the fol- 
lowing measures are occasionally helpful. ; 

Venesection is regaining its former popularity: It begins the conservative treatment 
Rarely is it needful to bleed a second time. This is only done when the convulsions recur fre- 
quently and with violence, in which case the pulse is full and hard, the face flushed and cyanotic 
—in short, when the picture might be called sthenic or apoplectic. When the evidences of cardiac 
engorgement are present and pulmonary edema threatens, even if the pulse is weak, bleeding will 
do good, especially if combined with a little stimulation. Zweifel and Bumm also recommend it 
in such cases. Before delivery one should be a little sparing with blood because it is not possible 
to predict the loss during labor. 

Colonic flushing: Many accoucheurs place great stress on irrigation of the large bowel with 
quantities of bicarbonate of soda and glucose solutions, on the theory that the bowel contents are 
toxic and the absorption of these two substances combats the toxicity of the blood. The author 
has little faith either in the theory or in the practice, and uses the method very rarely—and only 
after delivery, as there is danger of the field of operation being flooded with liquid feces and in- 
fection resulting. For the same reason catharsis is postponed until after the child is born 

eee : On RE ae eclampsia is a toxicosis, one would try to get rid of the 
poisons through the emunctories. Experience has been disappointi i he poison is 
coulda te closely bound to the heteie Ppomnne gen OO kee 

_ Diaphoretics, especially pilocarpin, are to be condemned. The latter drug is 

cardiac depressant and it causes edema of the lungs. Hot baths involve too Gch a 
but hot wet packs and sweats are recommended by many accoucheurs. The author, in common 
with many others of experience, has given them up entirely. They are dangerous because de- 
pressing, and they seem to favor apoplexy by raising the cerebral blood-pressure, aside from which 
the amount of poison eliminated through the skin is negligible. a 
Met Diuretics are too slow in action if they are not objectionable because they irritate the kid- 


Diaphoresis and diuresis are best obtained by the free exhibition of liquids. Water and 
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lemonade by mouth, and tap-water per rectum do more to favor the action of the skin and of the 
kidneys than any other means, but one must observe care not to overload either the stomach or 
the heart, accidents which the author has seen as the result of overzealousness. An unconscious 
patient should not be given anything to swallow, aspiration pneumonia results. Fluids are given 
by needle or per rectum. 


Puncture or incision of the swollen limbs or swollen vulva may be indicated, under strict 
antiseptic precautions, of course. 

Elimination via the bowels is an old practice, but is much overdone. to the patient’s harm. 
Cathartics should be withheld until the uterus is emptied, because of the danger of infecting the 
operative field with liquid feces. After delivery they should be used with moderation—mild 
salines being preferred. Fitzgibbon praises purgation as the standard Dublin Rotunda method 
Sant oom with colonic flushings and ingestion of great quantities of water. Mortality 14.63 per 
cent. 

Blood Dilution: Authorities are divided as to the amount of fluid to administer in eclampsia. 
Volhard and Fahr urge a thirst cure in acute nephritis, but most accoucheurs believe fluids do 
good. In anasarcous patients not more than a liter of water is allowed in one day, “dry” ones are 
given more. After delivery when the kidneys resume action, large amounts of water are needed 
to make up for the usually profuse diuresis. 


General Advice.—Protection against injury. Since the convulsions some- 
times show frightful vehemence, the patient must be quickly undressed, and put 
to bed, surrounded with pil- 
lows, and watched by a trained 
attendant, preferably a physi- 
cian. False teeth should be 
removed. To prevent the 
biting of the tongue a simple 
device illustrated in Fig. 343 
may be used. A large wooden 
clothespin is wrapped in a 
thin handkerchief and hung 
near the head of the bed. As 
the attendant sees the attack 
approach it is placed between 
the teeth, so that the elasticity 
of the prongs takes up the 
champing of the jaws. If the 
tongue is swollen from injury, 
it may be necessary, to pre- 
vent asphyxiation, to intubate, 


: 3 . Fic. 343.—Uss or LARGE CLOTHESPIN TO PRevENT INsuRY TO TONGUB 
using soft-rubber tubing, or to Shere 


do tracheotomy. Restraint of Case of eclampsia at Mercy Hospital. Stage of stertorous respiration. 


Note swollen tongue. 
the movements should not be 


made—all that may be done is to keep the woman from injuring herself. Heart- 
failure may be induced by forcibly holding the patient still. For extreme and 
exhausting jactitation morphin may be given, or, but rarely, an anesthetic may 
be used. Mucus in the throat and mouth is to be removed frequently, but with 
gentleness, using, if available, the tonsil operation suction pump, and it is best for 
the patient to lie on the side, to allow the oral secretions free escape—an_ espe- 
cially important injunction during vomiting; these precautions are taken to 
prevent aspiration pneumonia and lung abscess. In the side position, too, the 
swolien tongue falls forward and frees the respiration. 

All irritants should be withheld, which means that examinations are to be 
omitted, if possible, and the patient disturbed only for absolutely necessary treat- 
ment. Visitors are excluded from the room, which should be well darkened, and 
the attendants should move about quietly, and permit no loud talking, jarring the 
bed, etc. As in tetanus, these external irritants may excite a convulsion. 

Nothing may be given an unconscious patient to swallow since the fluid 
usually enters the lungs and causes pneumonia. 
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Oxygen in the form of fresh air is very beneficial, a point frequently neglected 
while the oxygen tank stands in a stuffy room. Artificial respiration may be 
needed to tide the patient over a syncope following a spasm, or to improve the 
oxygenation of the blood between attacks. Part of the coma is due to the hyper- 
carbonization of the blood. It is a question if the ordinary oxygen inhalations do 
good (Stadie). ! 

During the delivery of eclamptics extraordinary precautions against sepsis 
must be observed, because they are particularly liable to infection, the liver and 
kidneys being thrown out of immunizing action. The author has seen fatal in- 
fection arise in spite of the most rigid precautions. One source of trouble is feces 
streaming from the anus, the result of the administration of cathartics and enemata 
before delivery. If the field of operation is constantly soiled by discharges from 
the rectum, the anus should be closed by a circular suture, which is to be removed 
just before the child is delivered. ; 

Without doubt, in the author’s mind, some eclampsias are of infectious 
origin and in all cases the liver’s antibacterial and detoxicating functions are in 
abeyance. On such conditions infection will be likely to follow any injury and 
thus the frequency of peritonitis after cesarean section and of septicemia after 
accouchement forcé is perhaps explained. 

The operator should not forget that eclamptics readily go into shock, as 
Bailey has point out. Frequent blood-pressure readings will apprise one of 
this danger. 

Choice of Anesthetic for Operation——This requires careful thought. All the 
usual drugs exert a destructive action on the liver, kidneys, blood, and heart, 
especially when their structure is already compromised by the toxemic state. 
Chloroform is the worst of offenders and should never be used. In the days when 
it was much in vogue, fatty heart and acute yellow atrophy of the liver were the 
usual postmortem findings. Ether is the anesthetic most generally available, but, 
if procain locally cannot be used, ethylene is the next choice. 

The author does not approve of spinal anesthesia. Theoretically, the para- 
vertebral method is promising. For venesection, local anesthesia with procain 
is used. 

Treatment of Postpartum Eclampsia.—Venesection, magnesium sulphate, nar- 
cotics, mild catharsis, free administration of fluids, especially alkaline and glucose 
solutions, with general hygiene measures, constitute the treatment here. 


Sundry Remedies Mentioned for the Sake of Completion—Veratrum viride, first used by Dr. 
Baker, of Eufala, Alabama in 1849, once attained considerable repute in America and Italy as a 
specific, but large experience did not sustain it; thyroid extract (Lange and Nicholson); para- 
thyroid extract (Vassale); amyl nitrite (Jenks); trephining the skull and spinal puncture, on the 
theory that increased intracranial pressure is causative. The latter has shown a few remarkable 
results and deserves trial in desperate cases (Slemons); amputation of the mamme (Sellheim); 
injection of air and oxygen into the mamme, as is done for a similar disease in cattle (Healy and 
Castle); and_renal decapsulation (Edebohls). Both theory and practice speak against the last 
operation. Chirié collected 30 cases with a mortality of 46 per cent., and the clinical histories do 
not show that the decapsulation improved the conditions present with any regularity. Littauer re- 
ports 62 cases with 20 deaths, which is better, especially since only the serious ones were operated on. 
The question of permanent damage to the kidney from the shrinking of the new connective-tissue 
capsule requires sober consideration. Dienst recommends hirudin, an extract of leeches given in- 
travenously to reduce the fibrin content of the blood. 


The After-treatment.—Water, lemonade, orangeade are given for the first forty- 
eight hours, by stomach, or duodenal tube if the patient is unconscious. For ten 
days the diet should be carbohydrate—gruels, cereals, vegetables, and fruits. 
After this—general diet, omitting spices. 

Since the kidneys now begin to act freely, often 140 to 180 ounces of urine a 
day being passed, it is well to watch the bladder for overfilling. Suppression of 
urine 1s serious. It is combated by (i) hot wet packs around the kidney region; 
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(2) administration of large amounts of fluids by stomach or duodenal tube; (3) 
prolonged colonic irrigations; (4) venesection followed by saline infusion; (5) 
intravenous administration of 15 per cent. glucose solution; (6) hot lavage of the 
bladder; (7) renal decapsulation. 

Involuntary bowel movements are the rule, and, therefore, the lochial pad 
should be arranged so that the feces do not dam up into the vulva. Warm-water 
bags are to be closely watched, because eclamptics are especially liable to burns 
and necroses. Sometimes spontaneous necroses resemble burns. 

Since the convulsions may recur even after a week, the puerpera requires con- 
stant supervision, and especially if she shows any signs of puerperal insanity, such 
patients not seldom making attempts at suicide or infanticide. 

The temperature of the eclamptic quickly subsides, a rise after such a fall 
indicating sepsis, pneumonia, ete. Nursing should not be allowed until the puer- 
pera has been fully conscious fer several days and the urine has become nearly 
normal, and when her strength permits. In a few reported cases and one of my 
own it has seemed that the milk of the mother caused convulsions in the child. 
(See also Goodall.) One is always asked if the woman may have more children. 
The answer depends on the evidence of permanent renal damage. True hepatic 
eclampsia recurs in only 2 per cent. of cases. Nephritic toxemia is very likely to 
appear in subsequent pregnancies. A preéxistent chronic nephritis makes a 
gloomy prognosis. After a simple toxemia the kidney damage is usually soon 
repaired as is shown by disappearing albumin, descending blood-pressure, and 
low uric acid and creatinin values in the blood (Caldwell and Lyle). In all events 
pregnancy may not be allowed for two years, in order to give the kidneys and 
liver ample time to recuperate, and then only if the urine, blood-pressure, etc., 
show the perfect recovery. 
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CHAPTER XXVIII 
TOXEMIAS OF PREGNANCY, CONTINUED, AND SUNDRY DISEASES 


ACUTE YELLOW ATROPHY OF THE LIVER 


Closely allied to hyperemesis and to eclampsia is acute yellow atrophy of the 
liver—the icterus gravis of older writers. Pregnancy seems to predispose to this 
disease, since over half the cases reported occur in pregnant women. It appears 
at any period of gestation, during labor, or in the puerperium. Without doubt 
several diseases may terminate,under the clinical picture of acute ‘yellow atrophy, 
and the author has seen hyperemesis gravidarum, eclampsia, sepsis acuta, and 
chloroform poisoning do so, also one case of secondary syphilis in a prostitute. 
Other authors report typhoid, osteomyelitis, diphtheria, erysipelas, anaphylaxis, 
phosphorus, alcohol, and ptemain-poisoning as precedent illnesses. It is sometimes 
epidemic. The causation is unknown, and whether the degeneration of the liver 
is due to infection or to a toxicosis is still swb judice. Bacteria, among others the 
streptococcus (Prochaska), and Bacterium coli (the author) have been cultivated 
from the liver, but since degeneration and not inflammatory changes are predomi- 
nant, the theory of an intoxication is more plausible. 

Pathology.—At autopsy the liver is found wasted, perhaps to one-half its 
volume, soft, friable, sometimes almost diffuent, yellowish streaked, and mottled 
with red. Rarely one finds an acute diffuse hepatitis or the evidences of other 
hepatic disease, in which case the liver may even be enlarged. The liver-cells have 
undergone albuminoid degeneration, the nuclei are indistinct or absent, and in the 
red portions the cells have disappeared entirely, or are found only at the periphery of 
the lobules. Tiny hemorrhages are sometimes found, especially under the capsule. 
The interlobular connective tissue appears increased because the liver-cells have 
dropped away from it and there is a slight wandering in of leukocytes. These prob- 
ably have to do with the conversion and the carrying away of the fatty degenerated 
parenchyma, though it is probable that a proteolytic enzyme is also active. The 
heart, the muscles, and the glands of the bronchi and of the digestive tract are fatty 
degenerated, and all the tissues are bile stained. The kidneys are intensely in- 
volved, in one of the author’s cases the convoluted tubules being completely de- 
generated, but the tubuli recti and the glomeruli being unaffected. This case showed 
no inflammatory changes, but such are reported by some authors. The spleen 
is large and soft, similar to that seen in the acute infectious diseases. 

Symptoms.—Much variation exists in the descriptions given of this affection. 
If the hepatic atrophy is a termination of hyperemesis or of eclampsia, the symp- 
toms of these disorders precede. If it follows the use of chloroform, the symptoms 
are very acute—may be fatal in from six hours to as many days. In the “‘idio- 
pathic” cases a prodromal stage with anorexia, vomiting, constipation, headache, 
perhaps slight mental disturbances, extreme weakness, a tinge of icterus, and pain 
in the epigastrium exists, but its significance is not recognized. After a few days 
to a few weeks symptoms of serious illness appear, rarely with a chill and high fever 
(Vinay), but usually suddenly. Frequent vomiting, first glairy, then bilious: and 
bloody, anorexia, thirst, pain in the epigastrium, acholic stools, with occasional 
hemorrhage, intense headache, restlessness, later extreme and incessant jactitation, 
with rolling the head to and fro on the pillow, insomnia, delirium, sometimes con- 
vulsions, and coma before death. In secondary chloroform poisoning I have seen 
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the disease end fatally in six hours with all the characteristic symptoms appearing 
in rapid succession. Abortion usually takes place just before death, but may 
not occur. Otherwise uterine hemorrhage is infrequent. 

Examination of the patient shows extreme exaggeration of reflexes, general 
icterus, sometimes of a lemon, sometimes of an orange-yellow, tint; minute pe- 
techize on the trunk and extremities, or an erythematous eruption; a slight cyanosis 
of the face, with puffiness of the features; a dry brown tongue, with sordes; a 
characteristic but indescribable foetor ex ore—it resembles the fruity odor of sepsis, 
but has a slight pungency; the pulse is fast, weak, and numbers 120 to 140 beats; 
the respirations are dyspneic, stertorous, and later weak and superficial; the tem- 
perature is almost always elevated,—102° to 104° F.,—but is rarely subnormal; 
at first contracted, later dilated, pupils are seen, together with slight exophthalmos; 
toward the end, however, the eyes are sunken; there are extreme tenderness over 
the liver and diminution of liver dulness, which is determinable by daily measure- 
ment; enlargement of the spleen occurs (66 per cent.); the urine is diminished, 
containing bile, albumin, casts of all kinds, fatty renal epithelium, blood, methe- 
moglobin (Stumpf), often leucin balls and tyrosin crystals, very little urea (which, 
divided, shows a large percentage of ammonia nitrogen, indicating that the liver 
function is in abeyance), acetone, diacetic acid, indican, albumose, and peptone, 
but sugar rarely. 

One or more of these symptoms or findings may be absent, but always, after 
the prodromal stage, there are enough present to make a positive diagnosis. The 
disease lasts a few hours or days after the real symptoms appear, the most rapidly 
fatal cases being those in which the cerebral symptoms, delirium, and agitation are 
worst. Death is due to exhaustion and intoxication, the heart giving out first, and 
it occurs in deep coma. 

Diagnosis.—lIf a pregnant woman, after a week or two of lassitude, headache, 
and symptoms of gastric catarrh, suddenly develops delirium, jactitation, jaundice, 
with epigastric tenderness and diminution of liver dulness, the diagnosis of acute 
yellow atrophy is almost certain. If such symptoms appear after hyperemesis, 
eclampsia, and sepsis, the diagnosis may still be asserted, and differentiation is not 
necessary, since both may be due to the same cause, which may be unknown, or at 
least its action not understood. The administration of chloroform should be con- 
sidered in the history taking. In those cases which begin with a chill and high 
fever the disease may be an acute septicemia with this unusual clinical picture. 
Confusion will arise only with “bilious” typhoid, yellow fever, and phosphorus- 
poisoning, but a careful medical examination will usually procure clearness. 

The prognosis is bad. Recoveries are reported, and while most authors claim 
these are mistaken diagnoses, the writer believes that he has had a case which sur- 
vived the disease. The fetus is practically always lost, through either prematurity 
or toxemia. It is usually icteric, but in cases of simple maternal icterus the child is 
not jaundiced. 

The treatment is symptomatic. In hyperemesis one should terminate preg- 
nancy as soon as suspicions are aroused that the liver is beginning to suffer. Indeed, 
in all cases the pregnancy should be interrupted as soon as the diagnosis is made, 
unless the patient is so sick that the interference itself would precipitate the end. 
Vaginal cesarean section under novocain would be the best method. 


CHOREA GRAVIDARUM 


Another disease which in all probability is toxemic or infectious in origin is 
chorea gravidarum. The causal connection between pregnancy and chorea is very 
certain, but predisposition is provided by heredity (neurasthenia, insanity, al- 
coholism, hysteria); previous chorea in infancy; nervous shock, as fear or anger; 


PRESUMABLE TOXICOSES 405 


anemia ; chlorosis; acute polyarticular rheumatism; endocarditis; infections of 
various kinds. In five cases observed by the author the picture was one of tox- 
emia, and in four of them treatment on this hypothesis resulted happily. In 
milder cases a hysteric element may be discerned; indeed, some authors distinguish 
a hysteric and an idiopathic form. Sometimes the movements are unilateral or 
involve only a few muscles. 

Chorea during pregnancy often becomes threatening, the movements at first 
localized, rapidly becoming general, incessant, violent, and preventing sleep. One 
observes anemia, exhaustion, delirium, perhaps maniacal, and later torpor, then 
fever, coma, and death. Emaciation, bed-sores, furunculosis, erythematous or 
morbilliform eruptions, cardiac murmurs, and albuminuria are sometimes found on 
examination. All degrees of severity are noted. Incontinence of urine and feces 
is of bad omen, and jaundice may also occur in such cases. The disease usually 
appears before the middle of pregnancy, rarely in labor, and still more seldom after; 
it lasts from eight days to months, disappearing, as a rule, with the expulsion of 
the ovum, whether spontaneous or induced. Recovery often occurs before term, 
delivery then being natural. The child may be choreic. The toxemic forms are 
acuter and seldom go to full term, abortion being common. Primipare are most 
affected, especially if younger than twenty-five years, but when chorea appears in a 
multipara or recurs in a subsequent pregnancy, it is usually more serious. 

The prognosis is grave, 20 to 30 per cent. of the women and over half of the 
children dying, the latter from prematurity. Permanent mental disturbances may 
follow, as after eclampsia. Death occurs from exhaustion, inanition, injury, de- 
cubitus, sepsis, endocarditis, and toxemia, shown by delirium and coma. At 
autopsy cerebral anemia, edema of the dura, thromboses of the sinuses, and emboli 
and softening of the cord may be found, but, again, there may be negative findings. 

Treatment.—The general rules for medical cases apply here, but in view of the 
danger of the disease and its probable cause (toxemia), one should not temporize 
too long, but as soon as the movements become marked the patient is to be put in 
bed and isolated in a dark quiet room. A vegetable and fruit diet is ordered and 
much fluid, including glucose, is introduced into the system. Sodium bromid 
in 60-grain doses q. i. d., chloral, even morphin, may be administered, but the 
author was able only with hyoscin to calm the movements, and even this failed 
after a few days. Salicylates, sodium luminal (gr. ij t. i. d.), and elimination of 
infective foci form part of the treatment. By skilful nursing the nutrition is main- 
tained and exhaustion prevented. Normal pregnancy serum should be tried, 20 
c.c. every day, for three or four days. 

Pregnancy must be terminated when it is seen that the general health has begun 
to suffer, certainly before incontinence, Jaundice, fever, or delirium begins. Curi- 
ously, Wade saw recovery after dilatation of the cervix without abortion, as Cope- 
man did in hyperemesis. If the uterus is emptied early enough, recovery is the 
rule. At or near term cesarean section should be considered. 


PRESUMABLE TOXICOSES 


Every physician meets conditions in pregnancy which are best explained by 
calling them toxicoses. Truly the expression means nothing definite, but the affec- 
tions present the picture of intoxications and respond to appropriate treatment. 
Asthma in a woman who never had the disease before may have such a basis. 
Sometimes the asthma is due to retention of chlorids, when proper diet is helpful. 
Adrenalin often relieves the dyspnea, even when placed under the tongue. In 
one case of the author the child had hardly any adrenal glands. Fainting spells, 
acute collapse, or even sudden death may have no other apparent cause. Such 
accidents strongly resemble anaphylactic phenomena. Peripheral neuritis may 
be of septic origin, but well-authenticated cases have been found as a compli- 
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cation of an almost certain toxemia—hyperemesis gravidarum—as in tbe case of 
Soloview, quoted by Vinay, and two of my own. The tingling of the hands and 
legs, with numbness, even anesthesia and paresis, of which many pregnant women 
complain, are probably due to affection of the nerves by some circulating toxin. 
The nerve-trunks are tender and sometimes determinably enlarged, especially the 
ulnar. Since the symptoms disappear quickly after delivery, the injury to the 
nerves is slight, but grave forms of neuritis and polyneuritis do occur, either on a 
toxemic or an infectious basis. 

Psychoses during pregnancy are usually toxemic. A bad heredity is found 
in nearly half of the cases, but this does not preclude the idea of a toxicosis, because 
we have seen that such taint predisposes to other toxemias, as eclampsia and 
hyperemesis. It seems that disturbed metabolism is more common in women whose 
nervous systems are not equal to the strain of pregnancy. The author, in two 
instances of insanity in pregnancy, produced striking results with eliminative treat- 
ment, though in one mental disease developed after an afebrile puerperium of eight 
weeks. Korsakoff’s psychosis has been observed in pregnancy. While usually 
alcoholic in origin, the syndrome, polyneuritis and delusions, may appear during 
the early months of gestation, and a toxemia may be involved. The frequency 
of insanity after puerperal fevers is strongly suggestive of an infectious origin, but 
very often the psychosis follows an eclampsia, a chorea, hyperemesis, or a normal 
puerperium, and other theories must be invoked. One might divide the cases 
into infectious, toxic, and idiopathic (heredity, inanition, exhaustion, anemic) 
psychoses. It is more than possible that some of the diseases we call toxemias 
are in reality infections, the causal bacterium still eluding our crude methods of 
investigation. 

Most authors do not favor the induction of abortion or premature labor in the 
insanity of pregnancy, but the writer believes that the cases should be treated just 
as any other toxemia, unless the accoucheur, after consultation with an alienist, is 
convinced that the mental disease is simply contemporaneous with gestation, with- 
out direct causal relation. So far as the child is concerned, no indication for abor- 
tion will lie, because if the psychosis is toxemic, the condition is not necessarily 
transmitted to the offspring, and, further, we have no right to sacrifice the child 
on the assumption of the possibility of its being mentally unfit. 

In some neurotic women I have seen the occurrence of pregnancy produce a 
degree of terror that certainly was close to mania. During labor acute insanity is 
sometimes observed in women of poor nervous balance, neuropaths, hysterics, when 
the pain is very severe. Without doubt the strain of labor is too much for many 
nervous systems, and the author believes that prolonged painful labor, without in- 
fection, will explain many cases of puerperal insanity. Transitory mental aberra- 
tion during the agony of the second stage is not seldom observed, and it may be 
infanticidal or homicidal, a point of importance in medicolegal cases. It is an 
indication for immediate delivery. 

During the puerperium and lactation insanity is a not infrequent disease, 
statistics of the asylums showing from 10 to 18 per cent. of female inmates affected 
at this time. Puerperal infection, mastitis, eclampsia and allied toxemias, post- 
partum and other hemorrhages, especially if grafted on a bad heredity, exhausting 
labor, the drain of lactation, are the most common causes. The attack may be 
developed by a violent psychic shock, such as death of husband or child. 

Melancholia with suicidal intent was the most common form in the author’s 
cases, but mania with infanticidal tendencies was also observed. Vinay says that 
the maniacal forms are most frequent. The prognosis is fair, the majority of the 
wee recovering in from six weeks to six months. The treatment is along general 
ines. 

Neuritis.—Pain in the nerves, especially the trigeminal, the ulnar, and the 
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Sciatic, is frequently noted in pregnancy, and is generally treated as a neuralgia, 
but often prickling sensations, numbness, and slight paralysis of the member or 
members show that the nerve is more deeply involved—that a neuritis exists. Poly- 
neuritis with marked paralyses, even atrophy, has been observed, and has been 
ascribed to toxemia. The degeneration of special nerves in hyperemesis gravidarum 
has been mentioned. Not rarely pregnant women complain of numbness and 
pricking of the fingers, with lack of power in the hands, and examination shows the 
members to be puffy, slightly cyanosed, with diminished tactile sensibility, and 
occasionally tenderness of the ulnar nerve is discovered. The nerves of the special 
senses may be involved—neuritis optica, auditoria, etc. (q. v.), and the pregnancy 
may have to be terminated to prevent permanent blindness or deafness. After 
delivery the symptoms rapidly subside, having been probably toxemic. Treat- 
ment is along these lines. 

Puerperal neuritis is of the same nature, though Bar calls it septic. Mono- 
plegias after delivery are probably septic. They are usually radial or cubital, 
Mobius believing that these nerves are points of predilection in puerperal infections. 
Sciatic neuritis is particularly intense when a puerpera is affected. Occasionally 
paralysis and atrophy result. While some of the cases are acute and heal rapidly, 
many pursue a course of months, and recovery may be incomplete. When the con- 
nective tissue of the pelvis is inflamed, the nerves of the sacral plexus not seldom 
are also involved, with peripheral muscular and sensory disturbances. Recovery 
occurs after the inflammatory process has subsided, but scar formation may render 
it incomplete. 

Injury to the nerves in the pelvis by the forceps may result in peripheral neu- 
ritis or paralysis, but the prognosis is good. The differential diagnosis is on general 
lines—here need only be mentioned the rupture of the symphysis pubis, where the 
pseudoparaplegia, with abduction of the thighs, at first glance, might cause con- 
fusion. The findings over the pubis and the results of the neurologic examination 
will always clear the diagnosis. Treatment of neuritis is given in text-books on 
internal medicine. For toxemic polyneuritis it may be necessary to induce labor, 
especially if vital nerves—phrenic, pneumogastric, or the nerves of the special 
senses—begin to show the least involvement. 

Tetany.—A disease, discovered by Steinheim in 1830 and studied by Trousseau, character- 
ized by tonic spasms of the muscles of the arms and legs—occasionally general and very painful, 
rarely with, but usually without, loss of consciousness. _Minor symptoms are formication, pares- 
thesia, muscular weakness or stiffness, and pains in the fingers during writing or sewing. Trophic 
disturbances may be noted, falling out of the hair and finger-nails, cataract, anomalies of the teeth. 
Examination shows excessive motor excitability, Trousseau’s sign—contracture of the hand when 
the brachial plexus is compressed; Chvostek’s sign—facial spasm when the facialis is percussed, ete. 
The disease in milder forms is not very rare, indeed, tetanoid symptoms are quite common in preg- 
nancy, but the severe cases are rare and they may be fatal. The second half of pregnancy is the 
usual time, but it may appear during lactation. Recurrence is frequent. Labor is not affected, 
but the fetus may be macerated or die of convulsions. One of the causes of convulsions and death 
of the newborn is tetany, and this may be due to hemorrhagesin the parathyroids the result of labor. 

Parathyroid insufficiency is the cause of tetany and pregnancy develops it. The lack of 


calcium due to the large amount consumed by the fetus may be contributory. 

The treatment consists in the administration of large doses of calcium—30 to 60 grains of 
the chlorid daily, also intravenously, parathyroid feeding or implantation, or the extract intra- 
muscularly and the interruption of pregnancy if the state of the patient alarms. Ergot, pituitrin, 
atropin, calomel, and chloroform are contraindicated. (See Voegtlin Lisser.) 


BLOOD DISEASES 


Older writers spoke of the condition of the blood during pregnancy as being one of chlor- 
anemia. Later studies show that in healthy women, rather, there is an increase of the reds, of the 
hemoglobin, of the fibrin, and of the white blood-corpuscles. Anemia in the early months, how- 
ever, is not uncommon, especially if the woman was chlorotic as a girl. It is probable that. the 
fetus obtains its iron from the maternal red blood-corpuscles, and this may explain the anemia of 
the early months, the blood-forming organs not being equal to their added tasks. The author 
frequently gives iron, arsenic, and mercury in combination during pregnancy, with success in 
anemia states. Chlorosis is a not infrequent cause of abortion which tonic treatment may pre- 
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vent. Chlorotic women stand hemorrhage very poorly, a loss which may be insignificant for 
another being fatal to them, and, besides, they show a tendency to bleed—a point of great im- 
portance in the treatment of the third stage. Chlorosis, which is often a sign of general infantil- 
ism, may cause atonia uteri during the second and third stages of labor, and one may find a 
generally contracted pelvis too. (See Hiissy.) . ; 

Pernicious anemia seems to be favored by frequent child-bearing, especially if the woman 
is otherwise weak or anemic. Hemorrhage favors the disease, and it may follow an infection; 
indeed, a careful diagnosis is necessary to shut out tuberculosis, syphilis, cancer, helminthiasis, 
chronic gastritis, intestinal infections, and other conditions which cause secondary anemia. A 
toxemia could cause the disease, but, although this theory has been advanced, no proof is shown. 
It seems to be a deficiency disease, and is helped by feeding the patient liver. Toxemia is said to 
excite leukemia which may occur during pregnancy, but it is doubtful if there is any special re- 
lation between the two (Kosmak). If there were, one should meet the disease oftener. Esch 
reports 6 cases where the clinical picture resembled pernicious anemia, but the hemolysis, ete., 
were probably due to a toxemia. This pseudopernicious anemia 1s often combined with fever, 
leukocytosis, and heart murmurs, which render the differential diagnosis from acute endocarditis 
very hard, though it is still possible. The prognosis is bad in both these affections, and the pregnancy 
should be terminated as soon as the diagnosis is made, though often neither child nor mother is 
much benefitted by the interference. Medical treatment as usual. 

Labor may occur naturally in these conditions without any particular tendency to hemor- 
rhage, but sudden exhaustion, with coma and adema pulmonum, has been frequently noted to 
follow a few hours after delivery. Leukemia does not pass over to the fetus. (See Rowland.) 

Hemophilia is rare during the reproductive period. Contrary to most writers, the author 
believes that fatal cases of hemophilia can occur during delivery. Hemophiliacs may have profuse 
menses, and may bleed to death from defloration; they abort frequently, and may have post- 
partum hemorrhage or late bleedings in the puerperium. Hemophilia, or at least a hemorrhagic 
diathesis, can occur in a woman who has no family history of it, and in whom the bleeding tendency 
has not been in evidence in previous deliveries, abortions, or menstruations. The author is con- 
vinced that a temporary hemorrhagic diathesis can occur during pregnancy, its basis being a la- 
tent hemophilia, syphilis, malaria, mtoxication by chemical or hemolytic poisons, a toxemia, or a 
sepsis or an endocrinopathy. It is a generally admitted fact that toxemia disposes to hemorrhage. 
The hemorrhagic types of eclampsia, hyperemesis, etc., are particularly fatal. The blood in the 
cases observed by the writer was lake-colored, like port wine, the clots small, soft, and black. 
Suggillations, petechiz, and bloody infiltration around the vulva, vagina, and cervix, and the hypo- 
dermic punctures betrayed the fact of a dissolution of the blood. 

In one case of hematoma vulve (p. 793) the woman had a gingivitis with hemorrhages and 
other toxemic symptoms which gave almost the clinical picture of scurvy. It is more than possible 
that a toxemia or infection lies at the bottom of these diseases. This subject is an inviting field 
for investigation. (See Mosher.) 

So far as treatment is concerned, if the condition is recognized during pregnancy, the attempt 
should be made, by general tonic remedies, to upbuild the patient’s strength. Iron, mercury, 
and arsenic have given the author good results. Calcium chlorid and gelatin are supposed to 
increase the clotting power of the blood, and may be administcred for a few days before, during, 
and after labor. The author could not convince himself that any effect was obtained, a view also 
held by Robertson. The use of a heterogeneous serum, as that of the horse, has been advocated 
in cases of obstinate hemorrhage, as also has been human serum, and the results with the latter 
certainly encourage trial. Tae object is to supply the missing thrombin, thrombogen, and 
thrombokinase. In bad cases human transfusion is indicated. 

The author has had two cases of polyglobulism, a syndrome with enlarged spleen, intense 
cyanosis, hypererythrocytosis. The spleens in both patients reached the brim of the pelvis; one 
woman had 8,000,000 reds and 60,000 whites, clubbed fingers, rheumatic pains, and general as- 
see One was sterile after having had two children before the disease appeared; one had two 
still-born macerated children, then, under iron, arsenic, and mercury treatment, a live child with- 


out eeu followed by sterility. The pregnancy seemed to aggravate the general conditions very 
much. 


SKIN DISEASES IN PREGNANCY 


A close relation exists between the skin and the changes in the general metab- 
olism due to pregnancy. Virchow and Neusser believed that there is some relation 
between the ovaries and the skin. Of the milder manifestations of the disturbed 
nutrition of the integument may be mentioned the pigmentation, hyperidrosis 
edema, falling of the hair, cracking of the nails, erythema, acne, etc. While most 
skin diseases are aggravated or even developed, some are cured by the advent of 
pregnancy. Pregnant women may have all the dermatoses that other women have 
and, since the reaction is usually more severe, it is probable that many of the aitee: 
tions hitherto designated as gestational are really merely coincident. The latest 
and most, complete exposition of the subject is given by Scheuer. 

Pruritus is an affection, perhaps neurotic, perhaps toxemic, usually localized 
on the vulva, sometimes general, which begins in the middle or end of pregnancy, and 
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may rarely reach such an intensity as to demand the emptying of the uterus. Dia- 
betes should always be looked for. Neurasthenic and hysteric women more often 
have the itching. Genital pruritus is often a symptom of varicose veins, edema, 
vulvitis, vaginitis, cervicitis, with leukorrheal discharge, and in these cases the skin 
of the vulva is thickened, red, and shiny. Mycosis vulve is not infrequent in 
multipare. Lack of cleanliness is another cause of itching. Eezema and other 
dermatoses must, of course, be sought. The pruritus is usually worse at night and 
in summer because of the warmth, and the patients lose sleep. After delivery re- 
covery promptly ensues. Subsequent pregnancy usually shows recurrence. In 
several cases the author found evidences of renal inefficiency, and one woman had a 
pruriginoid eruption on the arms, legs, back, shoulders, and chest. Besnier called 
this form of pruritus “‘prurigo gestationis.”” He describes an itchy eruption of tiny 
papules closely grouped, especially on the backs of hands and feet, appearing usually 
after the third month, recurringvin successive pregnancies, and disappearing after 
delivery. Usually the skin is normal in appearance except for scratch-marks. The 
treatment is general and local. If diabetic, the usual treatment; if toxemic or 
neurotic, appropriate remedies will be employed. Sodium bromid in 30-grain doses 
often produces sleep. Vagotonic cases are helped by atropin, gr. zo, t. i. d. 
Adrenalin is occasionally successful, mxy, every four to six hours by mouth. 
There may be other signs of hypo-epinephrinemia—low blood-pressure, marked 
pigmentation, sweating, edema. Urticarial eruptions, which are not rare, are 
treated as usual. A bland diet, without condiments, spices, and alcoholics, and 
one with little protein, is prescribed—in short, general hygienic conduct. Baths 
may be tried, but the author has had little success with them. Very light clothing, 
with linen next to the skin, is good. 

In cases that are obstinate one should try calcium in the form of Locke’s 
solution, a pint daily hypodermically, failing which, the serum of a healthy preg- 
nant woman should be given, 20 c.c. every day for three days, or horse-serum, 
with due regard for anaphylaxis. 


Locke’s solution: 
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For local use on the skin the author has had success with this lotion: 
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For pruritus vulve the author has used with varying success the following 
applications: Chloral hydrate, 5 to 20 gm. per liter; bichlorid of mercury, 1 : 1000; 
carbolic acid, 2 per cent. solution; essence of peppermint, 4 c.c. per liter; an oint- 
ment consisting of ichthyol, 2 per cent., menthol, 0.5 per cent., ointment of rose- 
water, a sufficient quantity; or, carbolic acid, 0.5 per cent., menthol, 1 per cent., 
zinc-oxid ointment and ointment of rose-water, of each, a sufficient quantity. 

The washes and ointments are to be applied cold, after cleansing the parts 
thoroughly with tar-soap and water, using much soap. In cases of mycosis vulvie 
the white patches are to be painted with 10 per cent. silver nitrate, and the patient 
given a dusting-powder of boric acid. This smarts a good deal, but is helpful. 
For irritating discharges the best results have been obtained with daily potassium 
permanganate douches, 1 : 3000, followed by one of essence of peppermint, a tea- 
spoonful to a quart of cool water. . 

Excessive pigmentation cannot be combated during gestation. It may be 
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associated with the adrenals. If the mask of pregnancy does not disappear within 
six months after delivery, the parts may be rubbed with pure lemon-juice morning 
and evening, which, failing to remove the stains, a treatment with bichlorid of 
mercury may be recommended, under the care of a good dermatologist. 

Excessive hirsuties, very rare in pregnancy, usually disappears of itself. 

Brickner describes a disease which he calls fibroma molluscum gravidarum. 
The forehead, chest, shoulders, arms, and hands, in the order named, present pedun- 
culate, pinkish, warty excrescences, in size from a pin-head to a bean, which drop 
off before or surely after labor. A tendency to warts was known to exist in preg- 
nancy, but no one had described this disease. The writer has seen many cases of 
it, but in none was the eruption so generalized as in Brickner’s. Treatment is 
symptomatic. 

Edema.—More than half of all pregnant women show some edema of the 
feet, the hands, or the face. Often this is an elastic puffiness which does not pit. 
The cause of this is not known. A real anasarca, with exudation of serum in the 
tissues, is usually due to toxemia, renal or hepatic, and is produced by the altera- 
tion of the constitution of the blood or capillaries, or both. It is present in the 
morning in the feet, hands, and eyelids, sometimes disappearing by night. The 
stagnant circulation can be shown by the capillary microscope. (Baer and Ries, 
Lit.) 

Edema which grows worse during the day is usually due to mechanical causes 
—varicose veins, tight garters, cardiac disease, and obstruction to the abdominal 
circulation (twin pregnancy, pendulous belly, abdominal constriction). The 
accoucheur is warned not to conclude lightly that an edema is mechanical or of no 
significance because the urinary findings are negative. A nephritis may exist 
without albuminuria, and eclampsia may occur with no other warning than the 
anasarca. Hdema with high blood-pressure is ominous. 

The treatment is plain when the cause is discovered. General obstetric hy- 
giene usually suffices. (See p. 239, The Conduct of Pregnancy.) Rest in bed, 
reduction of the salt and water intake and a non-protein diet are prescribed. Ex- 
cessive edema is always pathologic, and usually preéclamptic, and, therefore, treat- 
ment directed against the toxemia is indicated. Puncture of the swollen tissues 
should not be done unless the patient is in labor and soon to be delivered, because 
of the danger of infection from the prolonged drainage and, of course, extreme 
antisepsis will be observed. A cross-cut above the pubis lets out the serum better 
and more safely. 

Special skin diseases, described by writers as due to pregnancy, are very rare. 
Herpes gestationis is a form of herpes which appears during pregnancy, especially on 
the arms, legs, face, and chest, in the order named, passes through the usual states 
of grouped vesicles, small bull, pustules, and crusts—is of chronic nature, and 
hable to recurrence in subsequent pregnancies. Very probably other affections 
for example erythema multiforme and dermatitis herpetiformis, have been called 
herpes gestationis. 

Impetigo herpetiformis (Hebra), on the other hand, is a serious disease (mor- 
tality, 80 per cent.), sufficiently characteristic to be called a gestational affection 
though it is rare in America. The following is a description of the author’s topical 
case treated in conjunction with Dr. Josef Zeisler: 


A quintipara, aged thirty-seven, had the disease in her third pregnancy and mi i 
not in the fourth, a normal pregnancy. Since four weeks she has ee peidaen eae ae 
eral weakness, vomiting, diarrhea, insomhia, pain in the legs, and an eruption which began enue 
inside of the thighs and has slowly spread all over the legs, trunk, and arms. Groups of pustules 
pin-head to lentil in size, appear, coalesce, form crusts which fall off and litter the bed: leaving 
reddened skin. The lesion extends progressively in all directions. The center of the lar e are : 
is healed, but large patches of epidermis are elevated in places, resembling pemphigus aes ihe 
genital region the crusts and excoriated skin produced a red, fetid oozing, bleedin surfac The 
rmmith was early affected, showing gray plaques. : ; : i - 
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The general condition of the woman is poor, but she has no fever,—contrary to Kaposi,—a 
pulse of about 100, and there is slight icterus. At eight months the woman aborted, whereupon the 
eruption rapidly disappeared and the woman quickly recovered. The child showed no eruption. 
Bacteriologic examination of the pustules and of the blood was negative. Polyuria was present, 
with a trace of albumin, diminished urea, no sugar, no peptones or indican, and no casts. 


The cause of impetigo herpetiformis is unknown—an infection or a toxemia ap- 
pears probable. Wolff-Eisner believe it is of an anaphylactic nature, the foreign 
protein coming from the uterus. Mayer believes it is a toxemia, and thai the 
system does not react with sufficient antitoxin. He therefore injected 20 c.c. of 
the blood-serum of a healthy gravida to supply the antitoxin. Result, cure in three 
cases. Treatment is palliative, but the author, having observed the rapid subsi- 
dence of the disease following the expulsion of the fetus, if rapid amelioration did not 
follow Mayer’s treatment, would induce labor. 

During the puerperium the author has observed the following skin diseases: 
Sudamina; acne; furunculosis; erythema multiforme; pityriasis versicolor; drug 
eruptions, e. g., quinin; urticaria from too free use of cresylic acid preparations; 
eczema from bichlorid, which in one case became a generalized eruption with high 
fever, and was erroneously called by the attending physician an erysipelas. Septic 
eruptions will be discussed under Puerperal Infections. 
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CHAPTER XXIX 
LOCAL DISEASES INCIDENT TO PREGNANCY 


Varicosities.— Varices of the legs or of the vulva or hemorrhoids are found in a 
majority of pregnant women. While marked varicosities are present in only 20 
per cent. of gravide, a few dilated veins are an almost constant accompaniment of 
gestation. The veins of the ankles, legs, thighs, vulva, vagina, rectum, and broad 
ligaments are affected, in frequency and degree, according to the order given, but 
one or the other form may be alone present or predominant. Fine venous networks 
or large paquets of tortuous veins, resembling bunches of angle-worms, are observed. 
The vulvar lips may be enlarged and spongy (Fig. 132). They resemble varicoceles 
and cause much the same distress. Edema often attends varicosities. The patient 
complains of pain, fatigue, burning, itching, and a feeling of tension in the affected 
parts. In some cases the veins are so dilated and the legs so edematous and painful 
that the patient can hardly walk. After the delivery of the child the varicosities 
collapse, and they almost always disappear in three weeks. The causes of varicose 
veins are not known, but pregnancy surely has much to do with developing them. 
Women who are much on their feet and have to work hard, multipare with pendu- 
lous belly, women with heart disease, are most afflicted, and a special disposition 
can also be observed. This may be congenital. Frequent pregnancies and tight 
abdominal bands and garters also favor them. Varicosities are not due to pressure 
of the gravid uterus on the veins of the pelvis, because this is impossible, nor to 
increased intra-abdominal tension, because this seldom exists to such a degree. 
That there is some obstruction to the return circulation from the legs is highly 
probable, but there must be some change in the vessel-wall or of the blood which 
predisposes to venectasis during pregnancy. Toxemia again has been suggested, 
also a vasodilating ferment from the corpus luteum. It may be the same condition 
which causes the pelvic vessels to enlarge and dilate with the progress of pregnancy. 
That some such relation exists is proved by the fact that in some women the veins 
enlarge as soon as conception occurs, and that they collapse if the fetus dies in utero. 
With other abdominal tumors varicose veins of the legs are rarely observed, and 
this point may be used in the differential diagnosis. A woman was sent to the 
author from a neighboring city for her accouchement. She was suffering from 
carcinoma of the ovaries with immense abdominal distention. There were no 
varicosities, but the patient said she had had such in all her six pregnancies. 

Varicosities, beyond the pain they produce, are dangerous because they may 
ulcerate, become infected (phlebitis and periphlebitis), may thrombose, sometimes 
give rise to emboli, and may burst, allowing fatal hemorrhage. Vaginal, vulvar, 
and broad-ligament varices may rupture also into the connective tissue, causing 
hematomata, which may be fatal from internal hemorrhage, or, becoming infected, 
from sepsis. During labor vaginal and vulvar varicosities not seldom are torn, re- 
quiring quick diagnosis and immediate suture or firm tamponade, because the bleed- 
ing is profuse. Differential diagnosis from placenta previa, abruptio placente, 
and atony of the uterus must be made, which is done by inspection and finding 
the bleeding vessel. A hematoma occurring during labor may obstruct the de- 
livery of the fetus. ‘Treatment consists in opening and packing the cavity until 
the cervix is dilated, then removal of the packing, delivery, followed by repacking 
the cavity of the hematoma and the uterovaginal tract. Occasionally a varix of 
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the broad ligament will burst into the peritoneal cavity, producing the symptoms of 
ectopic gestation, and one may thus rupture during labor, the patient dying of intra- 
peritoneal hemorrhage without a drop showing externally to apprise the accoucheur 
of the cause of the fatal anemia. 

Clotting, occurring in broad-ligament varices, may lead to emboli, which may 
break off during labor, and this warns to gentleness in handling the uterus during 
the third stage or during the puerperium. 

Treatment.—A hemorrhage from a varicosity is easily controlled by pressure 
or suture. The patient must be instructed to avoid injuring and infecting the 
superficial veins by scratching them or knocking against things; to avoid coitus if 
the varices are vulvar or vaginal, and she should be taught how to stop hemorrhage 
while waiting for help if one of them should bleed. Phlebitis and periphlebitis 
are treated by rest in bed, moderate elevation of the leg, and wet boric-acid dress- 
ings. Rest must be enjoined for three weeks, or until it is judged that the throm- 
bosis is complete and the thrombus firmly organized—this to avoid the danger of 
embolism. Suppurating thrombi of the legs are to be drained. Little can be done 
to cure the bad cases of varicosities during pregnancy, but I have helped several 
cases by the administration of calcium. A rubber stocking or flannel bandage may 
be worn, and the feet held elevated whenever possible. More comfort is gotten 
from the application of adhesive strips placed spirally around the limbs while the 
woman is recumbent. They divide and support the column of blood. 

Hemorrhoids occasionally are very obstinate and annoying to the pregnant 
woman, who perhaps is not affected with them under other conditions. Hemor- 
rhages, fissures, with exuberant granulations, or extrusion and gangrene, may occur. 
Operation is not to be made during gestation, but the usual treatment may be pur- 
sued. During labor the hemorrhoids come out, swell up, and may bleed. They 
predispose to lacerations of the perineum. An attempt should be made to replace 
and retain them with a pad. Some accoucheurs use this opportunity to remove the 
masses, but probably it is best to wait until the puerperium is over. Postpartum, 
hemorrhoids often cause a great deal of distress. If the piles are internal, they may 
be replaced, under ether if necessary; if external, no such attempt may be made, 
but the hips should be elevated and cold applied to the parts. If there is a hemor- 
rhage into one or the other pile, it may be incised under local anesthesia and the 
clot turned out, but the author prefers medical treatment where possible. 

The author uses these prescriptions, in order: 
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Relaxation of the Pelvic Joints.—The ancients believed that the pelvic bones 
separated during delivery and labor thus was rendered possible. Later this view 
was dropped, and cases where such separation occurred were called abnormal. Jn 
cows the sacro-iliac joints soften, and in guinea-pigs all the joints, especially the 
pubis, soften and enlarge, allowing wide latitude of motion. In the human there 


is no doubt but that the joints soften, thicken, and thus enlarge the cavity of the 
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pelvis. The bones become more movable on each other and thus permit the pelvis 
to accommodate itself to the mechanism of labor. Matthews Duncan proved this. 
The mobility in the joints renders the Walcher position effective in enlarging the 
inlet, and, by placing the parturient in the exaggerated lithotomy position, through 
the same conditions, some enlargement of the bony outlet is produced. That a 
small pelvic cavity enlarges during pregnancy the author is convinced, and that 
the tilting (or “nutation’’) of the sacrum favors the passage of the fetus is another 
clinically demonstrated fact. The x-ray shows little, if any, pubic separation. 

When the softening of the pubic and other joints becomes marked, symptoms 
resembling arthritis are produced, as follows: Pain in and about the pelvis, referred 
to the site of the joints, and especially to the particular one involved; difficulty in 
locomotion; easy tiring, with a general sense of weakness; inability to rise from a 
sitting posture without raising the trunk on the hands or outside assistance; relief 
by walking, but soon followed by pain in the pelvis, necessitating rest; the condition 
is worse in the morning, better in the day, and worse again in the evening; pain 
reflected up and down the nerve-trunks of the pelvis, simulating neuralgia, or even 
pains in the hypogastrium, simulating abdominal disorders. When the patient is 
bedridden, the case is decidedly pathologic. On examination no cause for the symp- 
toms can be found until the condition of the pelvic joints is discovered. The ten- 
derness of the pubic cartilage is the most prominent finding. The sides of the joint 
are painless, but pressure directly over the middle evokes lively expressions of 
suffering. Then the groove may be found over the pubis or with the finger in the 
vagina. By rocking the pelvis one can feel the bones ride on each other, especially 
plainly if the woman is examined while erect and stands first on one foot and then 
on the other. Deep pressure over the sacro-iliac joints elicits pain, but not over 
the coccyx. The gait is peculiar, waddling—“like a duck,”’ as one woman expressed 
it. A distinct rising and falling of the crests of the ilia can be seen, which is not all 
due to the tilting of the pelvis. The distress in walking may sometimes be a real 
pain, referred to the affected joint or joints. The affection occurs in the latter half 
of pregnancy, in multipare more than in primipars, is often combined with varicose 
veins, the joints under these conditions seeming to partake of the general imbibition 
of the tissues of the pelvis; it often recurs in successive pregnancies. 

During labor, if the sacro-iliac synchondrosis is loose, the ilium may be dis- 
located on the sacrum, a condition which was noted by Madame Lachapelle. A 
case of this kind is reported by Bates, of Denver. The joint may rupture during 
operative or even natural delivery. After delivery the solidity of the pelvis is rapidly 
restored, unless the synchondroses were injured, in which case the patient may be 
bedridden for weeks or months. Milder cases of injury to the sacro-iliac joints are 
undoubtedly commoner than is generally believed. Such injury explains many of 
the prolonged backaches and neurasthenic states following parturition. An ortho- 
pedist should be drawn in consultation in such cases. 

How closely this condition is related to osteomalacia has not yet been dis- 
covered. It bears some resemblance. The diagnosis is easy if the disease is borne 
inmind. Neuritis and paraplegia seldom need consideration, but are easily elimi- 
nated. The prognosis is good, but the possibility of rupture of the symphysis 
should be remembered. (See Chapter on Ruptura Symphysis Pubis.) During 
pregnancy curative treatment is impossible. External applications, rest in the hori- 
zontal position, and general hygiene are prescribed. A tight girdle (Osgood’s 
brace) or adhesive straps may be tried. 
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CHAPTER XxX 
EXTRA-UTERINE PREGNANCY 


A BETTER term is ectopic pregnancy, or eccyesis, which means a gestation which 
occurs outside of the cavity of the uterus. Extra-uterine gestation is the term more 
commonly used, but this would exclude from the study those cases where preg- 
nancy develops in the interstitial portion of the tube. 

An ovum may be fertilized and remain at any point of its passage from the 
ovary to the uterus (Fig. 344). The most common sites of its nesting are the tube, 
its median or isthmial, its ampullary, its uterine or interstitial, portions, in the order 
named, and, lastly, the ovary. Primary abdominal pregnancy has been reported 
on the posterior fold of the broad ligament and on the omentum (Hirst and Knipe, 
Czyzewicz, Graefe, Hammacher, and Galabin), but it is of such exceeding rarity that 
it need only be mentioned. Hecker considered it very common, but these were sec- 
ondary abdominal pregnancies. Pregnancy has developed in a sinus, possibly with- 
in a piece of Fallopian tube, following vaginal hysterectomy, and also in the stump of 
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Fic. 344.—D1acram or Locations oF Ectopic Ova. 


a tube after partial salpingectomy. Pregnancy may occur in a closed accessory horn 
of the uterus and on the fimbria ovarica of the Fallopian tube. In the latter instance 
one speaks of a tubo-ovarian form. As the ovum distends its container other struc- 
tures are encroached upon, adhesions form between them, and the primary topog- 
raphy of the gestation is modified. When the tubal wall bursts, the fetus escap- 
ing into the free abdominal cavity or into a mass of preformed adhesions, we speak 
of tubo-abdominal pregnancy; if the rupture occurs in the lower portion of the 
tube, between the folds of the broad ligament, an intraligamentous sac 1s formed; 
if the sac which is formed in an interstitial pregnancy bursts into the uterus (rare), 
we speak of tubo-uterine; if the ovarial pregnancy goes toward term, it almost 
always becomes ovario-abdominal—these are all secondary forms, and clinically, as 
well as anatomically, hard to distinguish from each other. ap 

Causation.—The first mention of extra-uterine pregnancy is by Abulcasis in 
the tenth century, and Riolan, in 1626, refers to several cases. Since then the sub- 
ject was frequently noted, and recently, since operative interference has become 
common, an enormous literature has accumulated (Werth and Shuhman). 

415 
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Extra-uterine pregnancy is quite frequent, and occurs also in the lower animals 
—the ape, cow, sheep, bitch, and hare (Sutton). Many cases of rupture of the 
sac, or tubal abortion, and spontaneous recovery undoubtedly occur, and pass 
under the diagnosis of appendicitis or abdominal colic. ‘Prostitutes’ colie’”’ is 
surely often of this nature. It is more frequent in city than in country practice; 
oftener after the thirtieth year—frequently after a long period of relative sterility; 
and in women who have had an antecedent pelvic disease. Repetitions of the 
accident in the same tube and in the other tube have been reported, and intra- 
uterine and extra-uterine gestation may coexist (Novak, Lit.). Bilateral eccyesis 
was first noted by Noier, 1595. 

The actual causes are unknown, but the following have been advanced, with 
more or less plausibility, in the order named: (1) Salpingitis; (2) pelvic adhesions; 
(3) infantile tubes with lack of cilia; (4) external wandering of the ovum; (5) 
diverticula and accessory tubes; (6) decidual reaction of the tubes; (7) disease of 
the corpus luteum, increased invasiveness of the ovum, favoring early nidation. 
(8) spasm of the tube, and antiperistalsis (Lahm). 

Salpingitis may act either by the loss of the cilia, which should favor the 
motion of the ovum to the uterus, or by gluing the folds of the mucosa tube to- 
gether and forming blind pouches in which the ovum is caught, or by occluding 
the tube through the kinks or swelling or by paralyzing tubal contraction. Gonor- 
rhea is a frequent antecedent, but puerperal infections and other inflammations 
like appendicitis are also found. Pelvic adhesions may bind the tubes and ovaries 
down and compress the lumen of the tube, or prevent the escape of the ovum from 
the neighborhood of the ovary. Infantile tubes are much convoluted (Freund), and 
have both imperfect cilia and little propelling power. In cases of external wander- 
ing of the ovum it may have grown so large that it is unable to pass the lumen of 
the tube, and during the long journey the trophoblast has had time to develop, so 
that it can attach itself anywhere, or perhaps the slow motion imparted to the ovum 
by the weakened or undeveloped or adherent tube gives it time to become fixed. 
Much of the above is purely theoretic. 


PATHOLOGY 


Tubal Pregnancy.—This is by far the most common form. Whether the ovum 
rests in the ampulla, the median, isthmic, or the interstitial portion of the tube, the 
course is the same, the trophoblast producing cytolysis of the cells of the tubal 
mucosa, and the ovum then burrowing into the wall of the tube, in a way distinctly 
analogous to that of pregnancy in the normal uterus. A decidua may or may not 
be formed, but usually one finds islands of decidual reaction in and near the im- 
plantation of the ovum, and even in the other tube. As the ovum grows it bulges 
the wall of the tube inward, occluding its lumen, the cells of the opposing surfaces 
necrose, and the capsularis, if there is one, fuses with the opposite side of the tube 
The villi erode their way into the blood-vessels and between the muscular fbens 
Conditions in the wall of the tube are so different from those in the thick decidua 
of the uterus that the dangers of tubal pregnancy are easily grasped. In the uterus 
the ovum develops in the thick decidua and in a mucous membrane capable of strong 
decidual reaction, which membrane might really be considered a protective wall 
against the advancing army of villi. The blood-vessels are small, and the muscle of 
the uterus is physically adapted to stretching and hypertrophy. On the other 
hand, in the tube there is little or no decidua, and the advancing villi rapidly eat 
their way into the muscle-fibers and into the blood-vessels. These latter are large 
and the muscle of the tube is not so capable of hypertrophy and stretching idecdt 
in the tube the ovum acts like a rapidly growing destructive neoplasm. 

The ovum may be arrested between two folds of the redundant tubal mucous 
membrane, or it may attach itself to the top of a fold (Werth). Minute differences 
in the early development of the ovum result here, but they are of no clinical ie 


EXTRA-UTERINE PREGNANCY 417 


portance. In either case the growing ovum distends the tube to the point of rup- 
ture. Some hypertrophy of the tube occurs in all cases, and in rare ones the tube 
grows until term without rupture, these being the instances where it has been sup- 
posed that muscle-fibers could develop in an adventitious sac. 

Usually the hypertrophy of the muscle of the tube is insufficient to accommo- 
date the egg, and the fibers at the placental site being separated and destroyed by 
the erosive action of the villi, a weak spot here results. Any traumatism, as strain- 
ing at stool, a jar, coitus, a bimanual examination, causes a sight hemorrhage 
at this site, with a rupture, or the tube bursts from overdistention of the thinned 
necrosed wall, and the villi lie free in the peritoneum. This is called extracapsular 
rupture. Bleeding naturally results from each of these occurrences. If the site 
of the rupture was on the free portion of the tube, the hemorrhage takes place into 
the peritoneal cavity, a hematocele forming in the pelvis. When the tube bursts 
into the broad ligament, a hematoma develops there. Rupture of the tube is the 
usual termination of isthmic and of interstitial pregnancy, and it almost always 
occurs in the second and third months. . 

When the ovum is in the ampulla, the gestation sac, in developing, may point 
in the direction of the fimbriated end of the tube, and a process known as tubal 
abortion is the usual termination. 

The course of tubal abortion resembles that of uterine abortion very closely—a 
hemorrhage occurs in the decidua serotina, loosening the ovum from its bed. The 


Fic. 345.—Tusat ABORTION IN PROGRESS, WHEN A Rup- Fie. 346.—Tuspat HematroMa FROM TUBAL GEs- 
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CoMBINED INTRA- AND EXTRACAPSULAR RUPTURE. 


blood and the ovum now fill the overdistended tube. The bag of waters may rup- 
ture and the fetus escape among the clots in the lumen of the tube. This is called 
intracapsular rupture. Blood oozes through the fimbriated end of the tube and 
clots around it, slowly forming a hematocele in the lower pelvis. The ovum and 
clots are gradually extruded through the open end of the tube into the peritoneal 
cavity, and they are all finally absorbed, unless the hemorrhage has been so great 
as to demand surgical interference (Fig. 345). If the extrusion does not take place 
or is not awaited, the hemorrhages into the tube destroy the ovum and it becomes 
converted into a mola carnosa, very like those often found in the uterus (Figs. 346 
and 347). In these early moles it is rare to find the little fetus—it has been 
destroyed or even absorbed. Unless one finds the fetus or demonstrates villi, the 
diagnosis of ectopic gestation may not be made. In molar formation also a slight 
amount of blood may ooze into the pelvis and bind the tube to neighboring struc- 
tures. 

Hematocele.—Very soon after the blood touches the peritoneal surface it clots, 
and the peritoneal surface also throws out a layer of fibrin. Adhesions are thus 
quickly formed between the tube and the neighboring organs, and the blood is en- 
capsulated. This is a hematocele, and the sac is composed of the fibrin mentioned, 
the neighboring organs, mainly intestines, bound together by adhesions. When a 
new bleeding occurs from the end of the tube, the newly formed sac is overdistended 
and may rupture, the process of adhesive reaction being continued a shorter or 
longer distance, in the direction of least resistance. Another hemorrhage causes a 
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repetition of the process, and the woman may die from the repeated losses of 
blood. This slow hematocele formation is the rule in tubal abortion and tubal 
mole, but it may occur with a slow rupture of the tube as well. 


Fig. 347.—Cross-secTION oF Earty Tusat More. NATURAL Size. 
To the right is the appendix adherent to the tube. 
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Fie. 347a.— Ovarian Preanancy (C. Van Tussenbroek). 
The ovum developed in the Graafian follicle, and part of this is changed into corpus luteum. 


When the tube bursts, it usually does so suddenly, and a profuse intraperitoneal 
hemorrhage results. If the woman does not die from shock and the anemia, this 
mass of blood, too, is walled off and a large hematocele forms. This condition is 
found in isthmic and in interstitial pregnancies. Rupture of the tube may occur 


in any part of its periphery. Sometimes the perforation is minute, the villi seem- 
ing to have actually eaten a hole through the wall. 
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Hematoma.—When the rupture of the tube takes place into the broad liga- 
ment, the two folds are torn asunder by the blood, and one finds a mass lateral 
to the uterus, extending variably to the wall of the pelvis, under the round liga- 
ment, even up into the iliac fossa. 


Placenta 
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Fic. 348.—INTeERSTITIAL Preanancy (Simon, Berlin, 1885). 


The fetus does not always die. Sometimes the rupture occurs at a point in the 
periphery of the ovum which does not affect the placental site, and then the embryo 
escapes into the peritoneal cavity or between the folds of the broad ligament and 
continues its development. These are secondary abdominal pregnancies. Secon- 
dary abdominal pregnancy may also result when the tube, not rupturing, but im- 
mensely thinned, forms one layer of a sac, which in the main is composed of lamel- 
lated fibrin and adherent intestines and omentum. Such sacs may be readily pedun- 
culated at operation. If the fibers of the tube grow and are very slowly distracted, 
the pregnancy may also develop into, and between the folds of, the broad ligament, 
without the violent symptoms of rupture. Still, in all forms there may be late 
rupture of the sac. 

Interstitial pregnancy (Fig. 348) has the same terminations as tubal, that is, 
rupture, mole, and abortion, the latter occurring into the uterus (rare). The corner 
of the uterus is developed, distorting the rest of the organ. Rupture is of late oc- 
currence, because the uterine wall is capable of more hypertrophy than the tubal, 
and the ovum may die, or it may develop to maturity in the broad ligament. The 
gestation sac may grow into the uterus and then continue as a normal pregnancy. 
(See Angular Pregnancy.) Such a diagnosis is exposed to much question, but cases 
not infrequently occur where this explanation of the phenomenon seems very probable. 

Ampullary gestation pursues the same course as the others, but abortion is the 
usual termination, because the open end of the tube is near by. The ovum may 
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be inserted on the fimbria ovarica, and in such an event the pregnancy is almost 
entirely abdominal, and the sac is made up of lamellated fibrin and adherent in- 
testines, uterus, ovary, and omentum. The placenta spreads out over the tube, 
ovary, pelvic wall, and back of the uterus. It may be attached to the omentum. 

Ovarian Pregnancy.—This is one of the rarest forms, but its occurrence 1s 
proved, there being over 85 cases on record (Fig. 347a). Norris, Penkert, Lockyer, 
and Liebe give a résumé of authentic cases, with the literature. It is not easy to 
decide that a given case is truly ovarian in origin, because the sac quickly makes 
adhesions to the tube or uterus, or a pregnancy on the fimbria ovarica may tear loose 
from its attachment or grow over onto the ovary, and one cannot decide if the loca- 
tion of placental tissue on the latter is primary or secondary. To establish the 
anatomic certainty of an ovarian pregnancy all that is necessary is to prove that 
“the tube, including the fimbria ovarica (excluding also gestation in an accessory 
tube), is absolutely free from any part in the formation of the fetal sac’ (Werth). 
Werth evidently considers primary abdominal pregnancy so rare that it need not 
be considered. 

Ovarian pregnancy pursues the same course as tubal. The impregnation of the 
ovum by the spermatozoid takes place before the former leaves the ovary, and if 
the ovum was deeply located in the ovary, the sac is evenly covered by ovarian 
stroma; if it was superficial, the fetal sac grows out into the peritoneal cavity. In 
both cases the pregnancy is pedunculated and easily removed, though it does con- 
tract adhesions with the surrounding structures. If the ovum was near the hilum, 
the gestation-sac may become intraligamentous, spreading the utero-ovarian liga- 
ment apart, and showing the tube stretched over its exterior, as occurs on a cystic 
tumor of the ovary in a similar location. Rupture of the sac, with hematocele, is 
the usual termination, with or without death of the fetus, but molar formation in- 
cluding hydatidiform is also observed. Une may not say a hematoma found in the 
ovary is always the result of a pregnancy, unless chorionic villi or parts of a fetus 
be demonstrated in it. Rupture of a Graafian follicle is sometimes attended by 
free, even threatening, hemorrhage, and hemorrhagic ovarian cysts or twisted 
ovarian tumors may cause pelvic hemorrhage. A differential diagnosis of such ac- 
cidents from ectopic gestation cannot be positively made before operation. 

Later Course.—If a tubal pregnancy terminates by abortion, the extruded 
mass of clots and the embryo are rapidly absorbed. Tubal moles also disappear 
in the same way, but more slowly, and subsequent permeability of the tube is 
established. If, in rupture, the placenta became detached, torn, or disorganized 
by blood-clots, the fetus dies, and, unless advanced beyond the eighth week, the 
little body is absorbed. The blood-masses slowly shrink, harden, and are dissolved 
by leukocytic and ferment action, disappearing in a longer or shorter time, depend- 
ing on their size. 

If the child escapes alive, it may continue its development among the intestines 
or in the broad ligament, 7. e., secondary abdominal pregnancy. In either case it 
may have escaped inside an intact amniotic sac or naked. A new sac now forms, 
made up of fibrin, adherent intestines, omentum, uterus, broad ligament, etc., de- 
pending on the location in which the fetus happens to be. In the structure of the 
sac no traces of the original container, tube or ovary, will be found, except at one 
place, the site of the rupture. 

If rupture of the container does not take place, but the tube or the ovary dis- 
tends, accommodating the growing ovum, a large pelveo-abdominal sac is formed 
which becomes adherent to all the surfaces it touches—pelvic wall, uterus, bladder, 
rectum, intestine, omentum, liver, spleen, stomach. This sac in structure shows the 
tissue of the original site of implantation of the ovum, such as tube, ovary, together 
with lamellated fibrin, muscular fibers from neighboring organs, especially the broad 
ligament and the peritoneum, to which it at first adhered. The sac varies in thick- 
ness from 1 mm. to several centimeters, depending on the amount of fibrin. 
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The placenta is spread out over the tissues adjacent to its first point of develop- 
ment, is usually thin, but otherwise like a uterine placenta. The blood-vessels in 
the neighborhood of the placenta are enormously dilated, and many new ones are 
formed—this especially when the omentum is used to help nourish the placenta. 
In one of the writer’s cases the newly formed blood-vessels in the omentum were as 
large as crows’ quills, had very thin walls, tore easily, and were innumerably dis- 
tributed over the sac. 

In one or the other of these fashions the secondary abdominal pregnancy 
may go to term. Spurious labor now sets in, the child dies as the result of hemor- 
rhage into, or dislocation of, the placenta, or may not die until later, and nature tries 
to get rid of the foreign body. The contractions of the uterus expel the decidua, 
and usually the attendant hemorrhage is slight. At any period of pregnancy the 
sac may rupture, or the child may die and the changes about to be described may 
be inaugurated. Spurious labor with expulsion of the uterine decidua may follow 
the death of the child at any time. There is always a degree of peritonitis in ectopic 
gestation with hemorrhage, and this, according to Dudgeon and Sargent, is due to 
the Staphylococcus albus, and is a conservative process. Jaundice is also frequent 
from absorption of more blood-pigment than the liver can take care of. 

After the death of the fetus it first becomes macerated, as in intra-uterine preg- 
nancy, then the liquor amnii is absorbed, the sac lays itself onto the body, a zone of 
granulations fills the interspaces, and the soft parts of the fetus are absorbed, 7. e., 
it is skeletonized. By way of the blood, or by passing through the intervening 
wall from contiguous structures, especially the bowel, infection may gain entry to 
the mass, and it suppurates, the pus finding its way out through the bladder, the 
rectum, or, least often, the vagina or abdominal wall. (dema bullosum can be 
seen in the bladder when the perforation into this organ begins. Through the fistula 
are passed, first, the broken-down fluid placenta, then the soft parts of the fetus, 
and finally the separate bones, by a process of suppuration which may last months 
or years, and which the patient may not survive. Sometimes, even after months, 
the woman dies from hemorrhage due to rupture of the sac, sometimes from peri- 
tonitis, but rarely, since firm adhesions have walled off the danger-zone. 

Another termination after death of the fetus is mummification, the child drying 
up, and in this state it may be found years after. Absorption of the water of the 
fetus takes place, and it is surprising how well its tissues are preserved. Calcium 
salts are deposited in the sac around the fetus, and if these are abundant, the child 
is incased by a shell or even partly calcified itself—lthokelyphos, or lithopedion 
(“stone child’). Wagner had a case where a mummified fetus was carried for 
twenty-nine years, and Virchow one for twenty-eight years. Smith describes a 
calcified fetus which was removed from a woman ninety-four years old sixty 
years after conception. There are many cases on record. Suppuration may occur 
at any time even after calcification is marked. 

Changes in the Uterus.—In response to the stimulus of pregnancy, the uterus 
hypertrophies but not as much as if it were carrying the ovum itself, and it ex- 
hibits intermittent contractions. A decidua develops in it, and this may be as 
much as 1 em. in thickness, presenting all the characters of an intra-uterine preg- 
nancy decidua, except that it contains no chorionic villi. At the time of spurious labor 
or spurious abortion the decidua is cast off, either in one piece, as a cast of the uterine 
cavity, or in large shreds or plaques, sometimes accompanied by fetor. With death 
of the fetus the uterus shrinks. 

Combined extra- and intra-uterine pregnancy is not very rare, Weibel, in 1905, 
having collected over 119 cases. Penkert found 17 cases in 1912 and 1913. Double 
tubal gestation has been observed, also two gestation-sacs in one tube. Twins, 
and even triplets (Baldwin), have been found in one sac. Foetus papyraceus may 
also occur in combined gestations, as well as in twin ectopic gestation. 

Extra- and intra-uterine pregnancy offers a very serious prognosis. Abortion 
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of the uterine ovum precedes or follows the rupture of the ectopic sac, but death 
from internal hemorrhage may occur before abortion takes place. Rarely the woman 
goes to term, and then labor is usually spontaneous, but death frequently follows 
from internal hemorrhage or sepsis starting from the abdominal mass. T he extra- 
uterine fetus rarely obstructs the passage of the intra-uterine. If the ectopic preg- 
nancy is successfully removed, the patient may go to term with the other one 
normally. 

Repeated extra-uterine pregnancies, after months or years, are not seldom ob- 
served, and the recurrence may be situated in the same tube originally affected or 
in the other. 

CLINICAL COURSE 

Rarely do the first months of an ectopic gestation pass without symptoms which 
would direct attention to the pelvis as the seat of trouble. Once in a while a woman, 
previously perfectly well, has sudden symptoms of internal hemorrhage and may die 
from the same even before a diagnosis can be made. Medicolegally, the question 
of foul play may have to be settled in such instances. 

Usually the patient misses a period and has the ordinary concomitant symptoms 
of early pregnancy, but soon complains of pains in the lower abdomen, especially 
on the affected side—cramp-like, due to uterine and tubal contractions. There 
may be mild pelveoperitonitic symptoms. After a few weeks irregular bloody 
vaginal discharges appear, which the attending physician believes indicate a threat- 
ening abortion. External hemorrhage usually indicates that the ovum in the 
tube has been disturbed. On the occasion of a jar, a strain, coitus, or an ex- 
amination a sudden severe pain is felt on one side, the patient feels faint or dizzy, 
and may vomit or be nauseated. Symptoms of shock may appear, and the shock 
may be due to the sudden distention of the tube, to irritation of the peritoneum 
by blood, or to the great loss of blood. The pains continuing, a piece or all of the 
uterine decidua is discharged. A careless attendant will now conclude that the 
abortion has taken place. These symptoms may indicate that a hemorrhage has 
occurred in the tube, or through it into the belly, or that a rupture of the tube 
has taken place. Rarely is the first hemorrhage so severe that the patient dies— 
clotting occurs at the site of rupture and the blood is absorbed, the acute symp- 
toms subsiding in two or three days, the whole process terminating in three to six 
weeks. Again, because the clot is disturbed or the blood-pressure raised, the 
hemorrhage recommences in a few hours or days—almost never after weeks— 
and the patient may die from a slower anemia or from a second or third severe 
hemorrhage. The gradual withdrawal of blood from the general circulation may 
be determined by the hemoglobin estimates taken daily. Tubal mole seems to 
cause repeated hemorrhages, the hematocele sac breaking at different points, 
fresh adhesions forming, and new additions to the sac being made. If the case 
is not treated, nature often works a cure, the sac being bound off by firm adhesions 
and the clots being slowly absorbed. Nowadays, however, most cases are operated 
on. In rare cases the pain may be referred to the right shoulder or to another 
part of the abdomen—the gall-bladder, for instance—and sometimes intestinal 
symptoms, like an enteritis, predominate. Jaundice is occasionally observed when 
the absorption of blood-pigment is active (Lit., Schottmiiller). Pyosalpinx may 
complicate ectopic gestation. 

The symptoms of rupture of the sac are pain on the affected side, sometimes 
excruciating and sudden, soon spreading all over the lower abdomen; nausea, some- 
times vomiting, sometimes diarrhea plus evidences of hemorrhage and shock. 
That shock plays a real part in the symptoms is certain, because the author has 
found severe prostration without enough blood loss to explain it. The striking 
pallor with slight cyanosis about the lips, pearly conjunctive, yawning and sighing 
fast, small pulse, and extreme weakness reveal the fact of blood loss. Rarely tis 
pulse is slow—even 46—but feeble, the blood-pressure being very low. 
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Internal examination, if the blood is still fluid, will usually reveal only a large 
uterus ; later, when the blood has clotted and the hematocele is forming, one can 
outline the mass in the culdesac. Under particularly favorable circumstances the 
finger may feel a soft bulging downward of the culdesac earlier. When the rup- 
ture has taken place into the broad ligament, a hematoma forming here, the pain 
1s most Intense, and shock overbalances the anemia, because of the tearing asunder 
of the layers of the peritoneum. Internal examination will always disclose a firm 
mass on one side of the uterus. 

If the rupture or the tubal abortion occurs more gradually, the symptoms are 
proportionately less stormy, and the true condition may not be discovered. 

If, after the escape of the ovum into the peritoneal cavity or into the broad 
ligament, it continues to develop, symptoms of peritoneal irritation arise—pain, 
soreness, nausea, vomiting, diarrhea and constipation (sometimes hemorrhages 
from the bowel), bladder disturbance, loss of strength, and invalidism. The signs 
and symptoms of pregnancy continue, fetal movements are more pronounced, are 
paintul, and may distress the patient, and the signs of tumor in the belly grow with 
the weeks. This tumor may be asymmetric or median. _ If the fetus dies, the symp- 
toms of pregnancy disappear, while those usually made by a macerating neoplasm 
become noticeable, evidently due to a toxemia. Subfebrile temperatures, rapid 
pulse, anorexia, coated tongue, loss of weight, and invalidism are almost always in 
evidence. Icterus with fever denotes beginning decomposition of the sac and 
contents. Now the patient gets really sick, since an abdominal abscess is forming, 
and she may die of sepsis, of peritonitis, or of exhaustion and hectic, from pro- 
longed suppuration, the product of conception being gradually expelled through 
a fistula into the bladder, the rectum, vagina, or belly wall. 

If the sae goes on to lithopedion formation, involution of the uterus occurs, the 
irritation of the peritoneum subsides, and the patient may forget that she was preg- 
nant, and may even have children normally. Cases are on record where an extra- 
uterine tumor, offering an obstacle to delivery, was found to be a calcified fetus. 

Rupture of the sac and suppuration may occur at any time during pregnancy, 
a point of practical importance in treatment. The symptoms and anatomic course 
of a pregnancy in a rudimentary horn of the uterus are so similar to those of ectopic 
gestation that these subjects should be considered together. 


DIAGNOSIS 


Before rupture of the tube or a hemorrhage into it the diagnosis of ectopic 
gestation has hardly ever been made, because the tube is as soft as an intestinal loop. 
Kanavel reports a case of a woman who had ectopic gestation once before, diag- 
nosing a recurrence after going over her period one week, and operation proved she 
wasright. Miller, of Pittsburgh, discovered a mass in a tube which he had palpated 
a few weeks previously, when it was empty, and proved the ectopic pregnancy by 
operation. Almost all the cases, however, where such a diagnosis has been reported 
were tubal abortions in progress or tubal moles. Tubal mole is often diagnosed. 
In the early part of pregnancy the diagnosis must decide if an extra-uterine tumor 
is an ovum or not, and during the latter half one must decide if the ovum is extra- 
uterine or intra-uterine. No pelvic condition gives rise to more diagnostic errors. 
The author has seen such mistakes made by every gynecologist and surgeon in the 
city, including himself. In the majority of cases the patient will give a history of 
previous pelvic inflammation, either gonorrheal or puerperal, and often a period of 
sterility elapses before the aberrant conception. 

Direct Diagnosis—First Trimester.— When a woman In the reproductive period, 
after some irregularity of the menses, such as going over the proper time afew days 
or having only a small amount, or even a more profuse flow, complains of cramping 
pains in the lower abdomen, mostly unilateral, with irregular uterine hemorrhage, 


424 THE PATHOLOGY OF PREGNANCY, LABOR, AND THE PUERPERIUM 


the suspicion of ectopic pregnancy is aroused. Hf, suddenly, an excruciating Log 
pain occurs, with dizziness, faintness, or collapse, the diagnosis is almost certain, 
and is confirmed by finding an extra-uterine tumor or the discharge of a uterine 
decidua. The direct diagnosis of fluid blood in the peritoneal cavity is seldom easy. 
A sense of soft resistance is found in the posterior vaginal fornix, but the uterus 1s 
not displaced, though in one case the author found it raised up in the sea of blood. 
Puncture of the fornix with a long sharp needle may reveal the blood, but it usually 
is not necessary for the diagnosis. Percussion of the flanks in not one of the author s 
cases gave dulness, even though a quart or more of blood was removed at operation. 
Pain in the shoulders when the blood reaches the diaphragm (Dewes); Cullen’s 
sign (bluish-green tint of the navel), anuria, amaurosis, are not constant. After 
twenty-four to forty-eight hours the blood-clots become readily palpable and 
now displace the uterus—that is, a hematocele forms. When the discharge of 
blood is slower, a peritubal hematocele forms, which increases from day to day, and 
one can trace the advance of the process with the finger by successive examinations. 
The hematocele may be retro-uterine, before the uterus, at the side, before or be- 
hind, and the organs are displaced in typical directions. A broad-ligament hema- 
toma can more easily be diagnosed from the stormy beginning, the severe pain 
running down the leg and the firm, tender tumor at the side of the uterus, displac- 
ing it to the side and upward. Other occasional symptoms are pressure on the 
rectum with frequent desire to pass stool, tenesmus and pain, irritability of the 
bladder, a tender pelvis. 

Warning! In all cases where the history of the patient gives only a hint of the 
possibility of an extra-uterine gestation, the examination must be conducted with 
the utmost gentleness to avoid rupturing the sac. The author witnessed an almost 
fatal intraperitoneal hemorrhage on the examination table. 

Direct Diagnosis—After First Trimester.— When a pregnant woman complains 
of irregular bloody discharges from the uterus, excessively painful fetal movements 
very low in the pelvis, abdominal pains and distress, with intestinal symptoms and 
invalidism, one may strongly suspect an ectopic fetus. The demonstration of the 
enlarged empty uterus alongside the fetal sac confirms the suspicion. 

The direct diagnosis of the life of the ovum can usually be made, and is based 
on—(1) The absence or mildness of the symptoms of rupture of the tube during the 
second and third months; (2) the continuation of the symptoms of pregnancy— 
nausea, mammary signs, fetal movements, fetal heart, etc.; (3) the presence of a 
loud uterine souffle (in ectopic gestation, contrary to normal, this sign is of value for 
determining the location of the placenta); (4) the absence of symptoms of toxemia 
and of suppuration; (5) the continuation of the growth and of the softening of the 
uterus and of the vagina; (6) the gradually increasing size of the abdominal tumor. 

Differential Diagnosis.—Only the most common difficulties in diagnosis can 
be considered, and these will be given in the order of frequency: 


ABORTION Ectopic PREGNANCY 
1. Onset quiet, with gradually intensifying 1. Onset stormy, with irregular and colicky 
and regular pains in the lower abdomen, pains, sometimes few and excruciating, 
resembling labor. localized on one side. 


bo 


External hemorrhage profuse or moderate, External hemorrhage slight or absent and 
with clots. dark, fluid. 

Symptoms of hemorrhage proportionate to 3. Symptoms of hemorrhage and shock much 
visible blood-loss. greater than visible blood-loss. 

Discharge of parts of ovum. 4, a a uterine decidua, if anything; no 
villi. 

Finding of a mass alongside the uterus. 


12 fF w 


. Demonstration of ovum in uterus or empty 
uterus and empty pelvis. 


ox 


Before every curetage for abortion it is wise to make a careful bimanual ex- 
amination to rule out extra-uterine pregnancy, and should collapse come on after 
such an operation, strong suspicion of rupture of an ectopic sac must be entertained. 
Perforation of the uterus and rupture of a pus-sac, or other abdominal hollow 
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organ, give the same symptoms, and it may be necessary to open the belly to 
find out the true conditions. The blood-picture may help here and often decisive 
information may be gotten from exploratory puncture. 

j If infection of a hematocele or of a hematoma sets in, the condition cannot be 
differentiated from a pyosalpinx, a pelvic cellulitis, or perimetritis, unless operation 
or puncture shows the hemorrhagic nature of the pelvie tumor. Jaundice is an 
Important sign, since it usually accompanies a degenerating blood-clot. Treat- 
ment is on general principles of pelvic infections. 


Fic. 349.—ANGULAR PREGNANCY aT Four Monrus Simuatine Ecroric Gestation (Mrs. S., twins at term). 


In the early months confusion is often caused by a long cervix softened at its 
upper part, which allows the fundus to bend backward or to the side. The cervix is 
hard, is held to be the uterus, and the fundus is thought to be the ectopic sac. 
By straightening out the uterus the diagnosis may be made certain, but before 
attempting to do so the presence of an eccyesis must be ruled out. Or the preg- 
nancy is situated in one horn of the uterus and distends this side, the rest remain- 
ing hard. This is an “angular pregnancy,” “‘grossesse angulaire,”’ and is not sel- 
dom the cause of error (lig. 349). 


INTRA-UTERINE ANGULAR PREGNANCY EXTRA-UTERINE PREGNANCY 
1. History is that of normal pregnancy, though, 1. History of colicky pains and peritoneal irri- 
not seldom grossesse angulaire causes tation for several weeks; then a stormy 
occasional slight hemorrhages and pains. event (rupture), with severe pain, shock, 
etc. 


No expulsion of membrane, unless abortion. 

. No anemia. 

. Demonstration of tube and round ligament 

on outside of the tumor. (See Fig. 349.) or medial to the tumor. 

. Can feel the wall of the uterus pass over onto The mass is separated from the uterus by a 

tumor, especially during a contraction. groove. ‘This is especially deep in preg- 
nancy in an accessory horn. 

6. The tumor is soft, feels like a pregnancy, is 6. The tumor is harder, lies at the side of the 
high up in the side of the pelvis, and mov- uterus or in the culdesac, and is not moy- 
able as a part of the uterus. able (careful!). 

7. The angular portion of the uterus contracts. 7. No contractions of the sac. 

8. Gradually the typical shape of the uterus 8. The tumor becomes more and more asym- 

returns. metric at successive examinations. 


Expulsion of decidua. 
More or less anemia. 
Tube and round ligamen. not palpable, 
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Angular pregnancy cannot be differentiated from interstitial pregnancy sae 
by the clinical course. It is well, therefore, to place the patient in a hospital tor 
observation. 

Pregnancy in a retroverted uterus has often been thought to exist when 
real condition has been an ovisac or a hematocele in the Douglas culdesac, an 
attempts to replace the supposed uterus have resulted disastrously. 


Fia. 350.—Mrs. L., Rerroversio Urpri, WITH PREGNANCY ON TOP AND AT SIDE OF IT. 


Diagnosis at first, retroversio uteri gravidi, then, when abdominal tumor did not subside on catheterization and the 
fetus was felt above left Poupart’s ligament, correct condition discovered. Laparotomy, recovery. 


ReETROFLEXIO Utert GRAVIDI Ectopic GESTATION 

1. History typical of pregnancy. 1. History strongly suggestive of abnormal 

gestation. 

2. Urinary difficulties usual and marked after 2. Seldom bladder symptoms until after fifth 
ten weeks. month. 

3. Pain and hemorrhage rare and slight. 3. The opposite is the rule. 

4. The finger feels the angle at the cervix, and 4. The finger feels an angle, but the abdominal 
nothing where the fundus should be (Fig. hand finds the fundus, and occasionally 
356). the Fallopian tubes, in front of the mass. 

5. The retroflexed fundus is round, smooth, 5. The mass in the culdesac is irregular, not 
more or less movable (careful!), feels like movable, putty-like, does not feel like a 
a pregnancy, and sometimes contracts. pregnant uterus, and never contracts. 


6. Late in pregnancy, condition is rare,and in 6. Late in pregnancy may find an adjacent 
cases of partial retroflexion cannot feel mass which represents the enlarged empty 
an adjacent, but empty, uterus. uterus (Figs. 350 and 351). 
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Pregnancy in the uterus, complicated by ovarian or other cystic pelvic tumors, 
may give rise to a diagnosis of ectopic gestation, especially since the accoucheur 
fears the danger of overlooking the latter and wishes to operate on this account. 
The mistake is pardonable because usually, in either case, the abdomen would have 
to be opened. Adnexa tumors, pyosalpinx, hydrosalpinx, and ovarian cyst may 
be mistaken for ectopic sacs. The main point in the diagnosis is the finding of the 
unchanged uterus alongside the tumor and the absence of the symptoms and signs of 
pregnancy. On the other hand, the presence of the early signs and symptoms of 
pregnancy does not speak against an extra-uterine tumor being a new-growth or 
inflammatory, because milk in the breasts, subjective symptoms, softening and 
discoloration of the cervix and vagina occur in many of the latter pathologic condi- 
tions—indeed, even under normal circumstances. The author has seen colostrum 
run in fine streams from the nipple of a nullipara thirty-eight years old, and has 
expressed milk from the breasts,of a woman eight years after her last child. 

Pyosalpinx cannot always be differentiated from tubal gestation, and they may 
coexist. The presence of fever, leukocytosis fast sedimentation time, excessive 
tenderness, evidences of acute or recent gonorrhea, and bilateral tumor usually 
settle the diagnosis, but they may all occur in extra-uterine pregnancy. If by 
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Fic. 351.—D1aGram ILLusTRATING ConpiTions Founp IN Fia. 350. 


mistake the belly is opened and an acute pyosalpinx found, it is wiser not to attempt 
its removal at this time, because such operations have a high primary mortality. 

In rare instances the differential diagnosis of rupture of a gestation-sac with 
collapse must be made from rupture of a pus-tube, the twisting of an ovarian tumor, 
bursting of an appendiceal abscess, of the gall-bladder, perforation of the stomach 
or duodenum, nephrolithiasis, ureteral stone, rupture of the splenic artery, but the 


scope of this work forbids going so far into the subject. 
Acute appendicitis has not seldom been mistaken for extra-uterine pregnancy, 


and when real pregnancy co-exists, the differential diagnosis cannot always be made. 


APPENDICITIS Ecropic GESTATION 
1. No signs or symptoms of pregnancy. 1. Present. rf 
2. Pain, nausea and vomiting, fever. 2. Pain worse, vomiting less; fever absent or 
: ; a 
ess. 
3. Tenderness and rigidity high up. 3. Tenderness and rigidity much less and low 
down. 


4, Leukocytosis equivocal. The blood-count 
shows increase of the polymorphs and 
mononuclears, the basophiles with the 
signs of secondary anemia. Low Hb. 


4. Leukocytosis usual. 
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APppEeNDICITIS— (Continued. ) Ecroric Grstation—(Continued.) 
5. Patient flushed and excited. At very be- 5. Pale, and faint or apathetic. 
ginning there may have been a little diz- (Low blood-pressure.) 
ness. 
6. Uterus and adnexa normal. 6. The characteristic findings. 
7. Feel a tumor high up in pelvis. 7. Tumor low in pelvis. 
8. No uterine symptoms. 8. Discharge of decidua. 
9. Fahraeus’ (blood sedimentation) — test 9. Fahraeus +. 
stectasrha 
10. Exploratory puncture, pus or serum with 10. Blood or serum. 
bacteria. 


In all cases where the diagnosis is uncertain the patient should be put in a well- 
equipped hospital, there to rest in bed until developments occur which shed enough 
light to allow a positive statement. Whenever an anesthetic is to be given for 
the examination the patient likewise must be in a hospital, to be ready for immedi- 
ate laparotomy if the sac should be burst by the manipulations. 

The author has never found it necessary to use a sound or to curet the uterus 
or create a pneumoperitoneum to make a diagnosis. Such interference is dangerous. 
Further, the information obtained is not always unequivocal. If the curet brings 
decidua and no villi, the condition may be either intra-uterine or extra-uterine preg- 
nancy, or both (v. Ott), or neither—only a dysmenorrheal membrane. A large, 
thick, rough decidual membrane expelled from the uterus, giving a more or less 
complete cast of the cavity, without chorionic villi, is almost pathognomonic of 
ectopic gestation. It may be expelled after the operation. Acetonuria is common 
in eccyesis, but not pathognomonic. Hemoglobinemia is present with rupture, and, 
with the spectroscope, hematin may be discovered, particularly in cases where 
jaundice is present. 

Skiagraphy has been used to aid the diagnosis and is helpful after the skeleton 
is formed. A lithopedion would show well, but it could not be differentiated from 
a calcareous fibroid unless the outline of the fetal bones were discernible. 

In the later months the diagnosis is mainly concerned with differentiating 
whether a given fetus is intra- or extra-uterine. These points will aid the decision: 
History of unusual occurrences; of rupture in the early months; pelvie peritoneal 
symptoms; invalidism; painful fetal movements located in one place all the time; 
continual pain and abdominal distress; irregular hemorrhage and discharge of 
decidua; finding the empty uterus alongside the tumor; fetal movements active 
and very superficial, seeming to be almost beneath the skin; same of the fetal body, 
but it is not easy to make out the presentation, etc.; heart-tones exceptionally 
strongly audible, but sometimes not to be heard at all; sac exhibits no contractions; 
round ligaments are not palpable on the sac, as they are on the sides of the uterus; 
the tumor is not symmetric and easily definable, like a pregnant uterus; the ex- 
amination is painful and unsatisfactory; skiagraphy. 


PROGNOSIS 


Naturally, it is impossible to give satisfactory figures in such a multicolored 
disease as this. Without doubt the outlook has been painted too dark, for very 
many ectopic ova die, are expelled from the tube as abortions or by rupture and 
the patients recover without a diagnosis having been made. Many women recover 
under expectant treatment, but, of course, all the children die. In the cases which 
go to term the fetus is usually deformed or not viable. Sittner collected 179 cases 
and finds that, from the condition of the fetuses, one may allow the pregnancy to 
go on unless the symptoms of the mother are threatening. Most authorities find 
the opposite conditions. Fifty per cent. of the fetuses are deformed according to 
von Winckel—the head in 75 per cent.; the pelvic end in 50 per cent. ; the ae in 
40 per cent. Pressure by neighboring organs causes compression, decubitus im- 
pressions, infractions, etc., of the body, and disease also, as hydrocephalus mene 
gocele, cranioschisis. These are due to amnionitis, insufficient liquor amnii, and 
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cramping. Amniotic bands and velamentous insertion of the cord are common, 
and the placenta may be thick and hard, or infiltrated with hemorrhages. 

It is interesting to note that polyhydramnion can occur in extra-uterine gesta- 
tion, though oligohydramnion is the rule and accounts for frequent fetal deformities. 
Hydatid mole and chorio-epithelioma have been observed. Hyperemesis gravid- 
arum and eclampsia may enter as complications (Pinard, Spiegelberg, Horwitz). 

Schauta found 75 recoveries and 166 deaths in 241 cases treated expectantly, 
and quotes Veit as saying the mortality of ectopic gestation with hematocele is 25 
to 28 percent. Death results from hemorrhage, shock, or sepsis. Nowadays opera- 
tion has reduced the mortality to low figures. Prognosis as to health is also bad, 
because the condition leaves peritonitic adhesions, which often result in sterility; 
if untreated, decomposition and abscess cause hectic fever, invalidism, ete. 


TREATMENT 


There is no expectant treatment for a growing ectopic gestation. The ‘“ex- 
plosive body” (Werth) must be removed from the abdomen as soon as possible. If 
the diagnosis is made before rupture of the sac, or during a tubal abortion, the indi- 
cation is to remove the ovum, preferably by laparotomy. Under such circum- 
stances the operation is easy, resembling an ordinary salpingectomy. 

If the pregnancy is advanced beyond the fourth month, the fetus having con- 
siderable size, the adhesions of the sac to neighboring organs being extensive and 
firmer, and, most important, the vascular connections of the sac, especially the 
placental region, being much greater, the operation becomes more and more for- 
midable. In spite of Sittner’s statistics, therefore, it is best to interfere as early as 
possible, and not to wait for the child to be viable. Exceptionally, or through 
religious scruples, the patient may demand delay to save the child, and in this event 
she must be put in a hospital to await the time of operation. At the end of preg- 
nancy it is recommended to wait for the fetus to die and operate seven to twenty 
days thereafter, the object being to permit thrombosis of the placental vessels and 
the consequent diminution of the blood-supply to the parts (Litzman). This ad- 
vice is seldom followed by experienced abdominal surgeons, and the results of im- 
mediate operation compare very favorably with those of the waiting policy. 


The operation should be undertaken only by one skilled in abdominal surgery, because 
complications, hemorrhage, injury to intestine, ureters, etc., are very common. If the pregnancy 
is intraligamentous or tubal, without many adhesions, it is often possible to pedunculate the tumor 
as one does an ovarian cyst, after tying the ovarian vessels at the brim and clamping the broad 
ligament at the uterus. The placenta, together with the sac, may then, little by little, be dissected 
off the floor of the pelvis, clamping and tying the vessels. The bleeding areas are dried by suture, 
cautery, packing, or sewing the peritoneum over them. When the placenta is attached to the 
rectum, the sigmoid, the small intestine, or the omentum, one will come upon innumerable large 
and small blood-vessels running from these organs onto the sac. These blood-vessels are so thin 
walled that they seem to have only two layers of cells, for they break under the lightest touch, 
and the field is instantly flooded with blood. It may be necessary in such a case to open the sac, 
remove the child and as much of the sac and placenta as is safe, leaving the rest, but sewing the 
edges of the sac to the abdominal wall after firmly packing it. While it is most desirable to remove 
the whole ovum, this way may lead more surely to success. The remnants or the whole of the 
placenta separate and are discharged by suppuration in the course of four to sixteen weeks. When 
the placenta is on the anterior abdomina! wall, the primary hemorrhage is great, but it may be 
checked by pressure or compression of the aorta high above the bifurcation, as has been done by 
the author at cesarean sections. In one of the author’s cases the hemorrhage from vascular ad- 
hesions absolutely frustrated all attempts at hemostasis by a skilful surgeon and himself. The 
placenta was adherent to the omentum and gut, the former being simply a mesh of brittle arteries 
and veins. In a similar case Sehrt’s aorta compressor (Fig.721) might possibly be tried. Several 
cases have been operated upon by simply removing the fetus and cord, sewing up the sac, and 
leaving the placenta for absorption. This may be safer than attempting its removal. (See Beck.) 


Treatment of Rupture and Tubal Abortion.—Since the differential diagnosis 
may not be possible, both conditions are treated alike. There seems no doubt but 
that the best treatment, as soon as the diagnosis of rupture of the sae with intra- 
peritoneal hemorrhage has been made, is to open the belly and remove the pregnant 
organ. Salt solution is given by hypodermoclysis, and the belly quickly opened. 
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The author uses ether anesthesia. Blood may shoot up several inches from the in- 
cision. One grasp locates the uterus; it is pulled up into the wound, and a clamp 
put on the broad ligament of the affected side. Another grasp brings the sac into 
view, and a clamp is put on its pelvic side. Fresh bleeding is thus checked, and the 
removal of the sac is now undertaken deliberately. The tube is cut out of the 
uterine horn. If the other tube is open, it should be left. Salpingostomy may be 
done. A pyosalpinx should be removed—both of the latter operations only if the 
woman’s condition warrants them. A search is made for the fetus, which is usually 
found very near to the site of rupture. The largest clots are scooped out, but 
no time is wasted in the peritoneal toilet, and the belly is rapidly closed. Salt 
solution is given continuously under the breasts throughout the operation and 


Uterus 


Ruptured tube forming part of hematocele 


Fig. 352.—APPEARANCE ON OPENING BELLY AFTER RupTURE OF PREGNANT TuBE. Mrs. L. 


after it, not intravenously, except in very critical cases, and then, if possible, human 
blood should be transfused. All the blood is collected, mixed with a little saline 
solution and injected per rectum by the drip method as soon as the patient is in bed. 

If one is called to a case when the primary hemorrhage has ceased, the patient 
recovering from the shock, one may wait a few days, but must be ready to operate 
on the first suspicion of renewed hemorrhage. Preparations must be made at 
home or the woman sent to a hospital. My own preference is for immediate 
operation because a second hemorrhage is often fatal. 

If a hematocele forms, which is easily determined by the hardening and form- 
ing of the pelvic blood-mass, one may remove same by laparotomy, by vaginal inci- 
sion and drainage, or may allow it to become absorbed. Fehling treated 91 cases 
conservatively with success. The patient must be kept in hospital until the mass 
is very hard and firm—that is, until it is certain that the fetus is dead and that 
there is no danger of further hemorrhage. She should stay in bed until absorption 
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is about completed. Absorption takes four weeks to four months, depending on the 
size of the blood-tumor. While most small hematoceles become absorbed, the large 
ones are very slow, and if they do not rupture, allowing renewed bleeding which 
demands operation, they not seldom suppurate, in either case causing prolonged 
invalidism and leaving permanent damage in the pelvis and consequent sterility. 
This is especially true if the fetus had attained some size. Such patients do better 
with operation, and the author prefers the abdominal to the vaginal method (Fig. 
352), since it gives better control of all eventualities. It is now almost the general 
practice. 

If a hematocele forms but the pains continue, and especially if the patient has 
fainting spells, one should decide that hemorrhage is recurring and operate at once. 
Should the temperature, chills, rapid pulse, pain, and peritonitic symptoms point 
to infection of the gestation-sac, it must be drained as soon as possible. Suppurat- 
ing hematoceles are broadly opened through the posterior culdesac as one does a 
pelvic abscess, and a soft-rubber tube inserted, without any attempt to remove clots 
and without irrigation. If the pregnancy is further advanced, but accessible from 
below, the same method is employed. If it is already an abdominal pregnancy, 
the belly is to be opened, the sac sewed to the edges of the incision and opened the 
next day with the cautery, thus avoiding infecting the general peritoneum. Its 
septic contents are removed piecemeal and slowly, requiring days or weeks. 


Veit, in 1884, operated first for unruptured tubal gestation. Veit also operated first, ac- 
cording to Werth, for intraperitoneal hemorrhage in 1878, then Tait in 1880 and 1883, though 
Kiwish and Parry had suggested the idea. One of the obsolete methods of treatment of the ectopic 
pregnancy with living fetus was the attempt to kill the fetus by morphin injected into its body or 
into the liquor amnii, or by drawing off the liquor amnii, or by electricity. 

Robb believes it is not advisable to operate if shock is too profound. The majority of 
accoucheurs favor immediate rather than postponed operation, since it is impossible to make sure 
that bleeding is not going on, and, further, it is desired to give saline solution, which may not be 
done until the torn vessels have been closed. My own experience is in favor of immediate opera- 
tion. It requires only two minutes to get clamps onto the broad ligament. In the presence of a 
foudroyant internal hemorrhage one need not remove the patient from her bed. The belly can 
be painted with iodin, opened rapidly, and the broad ligament clamped, the rest of the operation 
being completed as soon as practicable. : 

Watkins recommends uterine curetage to remove the decidua, which otherwise comes away 
piecemeal, attended by bloody flow or fetor. In several of my cases the decidua did not come 
away at all. Wallace transplanted an ovum, which he unexpectedly found in the tube, to the 
uterine cavity from which he had removed a fibroid, and he delivered a living child at term. 

The postoperative course is often marked by fever. In the absence of peritonitic symptoms 
this may be ascribed to absorption of blood. Some operators, Zweifel, Brose, Werth, et al, are 
eareful to remove all the blood from the peritoneal cavity, believing that it has a toxic action 
My practice is to leave a large portion of it, on the theory that it is partly reabsorbed and used 
again. I have never seen any harm from this treatment, which 1s recommended by Veit, Martin, 
Watkins, Ries, et al. Halsted suggested to collect the blood in the peritoneal cavity, defibrinate it, 
mix it with Ringer’s solution, and reinject it into the median basilic vein. Transfusion is safer. 
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CHAPTER XXxXI 
DISPLACEMENTS OF THE UTERUS 


ANTEFLEXION AND ANTEVERSION 


Norma ty, the uterus is anteverted, and during the first months of pregnancy 
this anteversion is increased, the fundus lying heavily on the bladder (Fig. 110, p. 
85). Pregnancy occurring in an anteflexed uterus displaces the fundus downward, 
also pressing on the bladder and diminishing its capacity, but in both instances the 
uterus is soon directed upward into the abdomen by the obtusely placed pubis, and 
incarceration does not occur unless adhesion or neoplasm locks the organ in the 
pelvis. 

Late in pregnancy the uterus always becomes anteverted, owing to the dis- 
tention of the anterior abdominal wall. When this becomes pathologic, we call it 
pendulous abdomen (venter propendens, ventre en besace, Haingebauch), and in 
advanced cases the fundus may be inverted, pointing downward, and hanging be- 
tween the knees. In primipare pendulous belly is very rare, and usually indicates 
the existence of a contracted pelvis, twins, or some condition preventing engagement 
of the fetal head. Occasionally, about the eighth month, the belly-wall gives way 
suddenly, the uterus falling forward. Strie gravidarum are usually present in 
great numbers in these cases. One would naturally expect pendulous abdomen to 
be absent in athletic women and common in those of indolent habit, but the author’s 
experience shows that both are equally affected. It is probable that a congenital 
weakness of the abdominal plates may exist and be causative of pendulous belly, 
as well as enteroptosis. Multipare suffer more commonly from this affection, and 
it increases with the number of children. The other factors are contracted pelvis, 
increased inclination of the pelvis, kyphosis, lordosis, spondylolisthesis, very large 
fetus, twins, polyhydramnion, frequent child-bearing, and tumors complicating 
pregnancy. Improper habits also cause weakening of the abdominal supports; such 
are constipation, wearing ill-fitting corsets or high-heeled shoes, carrying children 
or weights on the protuberant belly. 

During pregnancy pendulous abdomen causes a sense of weight and distention, 
dragging pains in the loins, in the belly, and at the costal insertions of the recti, often 
frequency of urination, intertrigo of the lower abdomen and thighs, occasionally 
varices and edema of the vulva. The diastasis of the recti, which by the laity is 
called “rupture,” may be so marked that the uterus falls forward, covered only by 
the peritoneum, a thin layer of fascia, and the skin, allowing the surface and the 
contents of the uterus to be felt with startling distinctness, and sometimes even 
the color of the organ showing through—hernia uteri gravidi abdominalis. In such 
cases locomotion may be hindered. 

During labor pendulous abdomen may cause serious dystocia. The uterus is 
thrown so far forward that its axis forms an acute angle with the pelvic axis; the 
cervix 1s pulled up into the hollow of the sacrum, sometimes even above the promon- 
tory; dilatation is delayed, and the posterior uterine wall is overstretched. This, 
together with obstructed labor because of malposition of the fetus and disturbed 
mechanism, invites rupture of the uterus. Malpresentations, such as shoulder 
and breech, are common in these cases, because the head, in spite of strong pains, 
cannot get down into the pelvis. Malpositions, especially anterior parietal bone 
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presentation, are especially prone to occur, as can be seen in Fig. 353. Prolapse 
of the cord and extremities may also cause dystocia, and, owing to the peculiar shape 
of the uterine tumor, diagnosis is difficult. In the child facial paralysis has been 
observed from pressure of the neck against the pubis, and the author found shorten- 
ing of the sternocleidomastoid muscle, with temporary torticollis, as the result of 
the extreme lateriflexion of the fetal neck. Should the shortened muscle tear dur- 
ing spontaneous labor or operative delivery and become inflamed, a permanent wry- 
neck may result. The child is exposed to all the dangers of the abnormal mech- 
anism of labor, and the fetal mortality is, therefore, higher. 
Treatment.—Prevention accomplishes a good deal. The corset should be re- 
moved as soon as the fact of pregnancy existing is established, and the woman’s 


Fie. 353.—PrenpuLous BELLY. 


living should be ordered as is described under the Hygiene of Pregnancy. During 
the latter months of pregnancy the abdomen should be supported by a properly 
fitting binder. Most of the “maternity corsets” on the market exert pressure on 
the fundus in a downward direction, when the proper action is one of support from 
below. ‘he ordinary surgical binder with straps over the shoulders meets the 
indications best. 

After delivery one should attempt to restore the tonus of the abdominal wall 
as fully as possible by—(@) Prevention of the accumulation of gas and feces in the 
bowel (these keep the muscle overdistended); (b) preventing infection, which lames 
the intestinal wall; (c) keeping the patient recumbent for at least a week, and let- 
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ting her resume her household duties slowly; (d) using some sort of abdominal sup- 
port after getting out of bed; (é) by systematic gymnastics and massage of the 
abdominal muscles. 

In cases of fully developed pendulous belly during pregnancy an abdominal 
binder should be worn as soon as the uterus rises out of the pelvis; the patient 
should lie much on the back, and the physician should examine her in the last weeks 
to discover a malpresentation. 

During labor the binder should be worn, or the uterus may be pulled up by a 
towel slung over the shoulders and held in place by another around the belly. In 
some cases it is best for the attendant to push the pendent fundus upward during 
every pain until the bead enters the pelvis. The author has often accomplished 


Fig. 354.—Seuattine Position Usep By ]NDIANS. 


engagement by letting the patient squat in an aboriginal attitude (Fig. 354). This 
procedure is also recommended by King. The thighs force the uterus up, and the 
child is straightened and brought with its axis to correspond with that of the inlet. 
As a rule, after the head engages labor proceeds rapidly, but semetimes the widely 
separated recti cannot obtain a purchase on the uterus with its contents, and delay 
in the second stage arises or rotation stops. Unless iorceps are applied, the uterus 
may rupture. The exaggerated lithotomy position (Fig. 495), which is the squat 
ting position with the patient on the back, is especially useful at this stage of labor 
and should always be tried before resorting to forceps. After delivery of the feet 
the anterior shoulder may stem on the pubis and cause delay—the body of the child 
is to be lifted up by a hand pulling up the abdomen. In breech presentations, as 


DISPLACEMENTS OF THE UTERUS 435 


soon as labor ceases to progress, the anterior foot of the child should be brought 
down—this adjusts the fetal axis to that of the pelvis. 

Edema and prolapse of the anterior wall of the cervix as the head descends 
in the pelvis require treatment, which consists in gently forcing the structures up 
over the head by the internal fingers while the outside hand supports the fundus. 


ANTEFIXATION OF THE UTERUS 


Since the gynecologists and general surgeons have learned that fixation 
operations on the uterus during the reproductive period cause dystocia, we meet 
with labors, rendered difficult from this cause, very rarely nowadays. 

The Alexander and allied operations, where the ligaments are shortened or 
transplanted, as in that of Andrews (sewn behind the uterus), usually give little 
real trouble during pregnancy and labor. Abortion is slightly more frequent, and 
abdominal! pain, from the tugging of the uterus at its shortened ligaments, is usually 
complained of. The round ligaments grow during pregnancy, and after it undergo 
involution as ordinarily. Often the result of the operation is impaired by the 
changes wrought by gestation. Only symptomatic treatment can be employed for 
the disturbances during pregnancy. 

Ventrofixation and ventrosuspension (often the former results when the latter is 
intended) and adhesion of the uterus to the abdominal wall following celiotomy not 
seldom cause serious dystocia. Lindfors, in 68 cases of labor, found the cervix was 
high in 27, transverse presentation in 31, and trouble in third stage in 10. There 
were 30 versions, 13 cesarean sections, 10 high forceps, 5 embryotomies, 5 tampo- 
nades for postpartum hemorrhage, and many other operations necessary. There 
were 3 deaths. It is claimed by Lindfors, if the operation is properly performed, 
there is almost no danger of trouble with succeeding pregnancies. In 146 cases 
collected by Lapthorn Smith there was trouble 36 times—10 abortions and 3 deaths. 
In my own experience these have occurred: Abortion, shoulder and breech presen- 
tation, obstructed labor requiring cesarean section, placenta previa, inertia uteri 
and its sequences, retention of placenta, postpartum hemorrhage. 

Pain in the sear is common, and occasionally hyperemesis may require inter- 
ference during pregnancy. Dickinson reports 2 deaths—one from rupture of the 
uterus and one from late shock after cesarean section—Liesthal, 3 others. 

The frequency of abortion, difficult labor, postpartum hemorrhage, and the 
necessity for capital operations to overcome obstruction should forbid the practice 
of ventral fixation in child-bearing women, an opinion also held by Cragin and 
Polak. 

Much depends on the site of the fixation scar. If in the fundus, the worst forms 
of dystocia occur. Then the anterior wall can take little part in the dilatation of 
the uterus. It hypertrophies and forms a roof over the inlet, while the posterior 
wall thins and stretches to complete the cavity of the uterus. The cervix is thus 
pushed toward the sacrum by the growing anterior wall, and pulled up out of the 
pelvis by the tugging of the posterior uterine wall. One may find the external os on 
the promontory or above it, and the internal os up on the lumbar spine. More or 
less asymmetry is the rule, the fundus stretching to one side. One finds the tubes, 
ovaries, and round ligaments more or less parallel with Poupart’s ligaments. 

Vaginofixation caused such serious dystocia that its performance on child- 
bearing women was very soon abandoned. Now, unless the tubes are resected, 
insuring sterility, it is very seldom practised. Uniting the round ligaments instead 
of the fundus to the vagina is open to the same objections. 

Since the fundus in this operation is attached to the relatively immobile vagina, 
the cervix points to the sacrum, and the same conditions will arise as in ventro- 
fixation, only more exaggerated. The pelvic inlet is roofed over by the hypertro- 
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phied anterior cervical and uterine wall; the os is high up in the abdominal cavity, 
and can be traversed by the finger only after the whole hand has been passed into 
the vagina; the bladder is entirely an abdominal organ, the posterior wall of the 
uterus, having constituted almost solely the available uterine wall, is much thinned; 
the round ligaments, tubes, and ovaries converge to a common point just behind the 
pubis (Fig. 355). Abdominally, one finds a triangular uterine tumor with the broad 
base at the inlet, and can feel the round ligaments as they converge toward the 
pubis. Sometimes the sear is visibly retracted. 


Cervix 


Anterior uterine 
wall, site of fixation 


- 
Fig. 355.—Mrs, M, Conprrions at TeRM AFTER VAGINOFIXATION. CESAREAN SECTION 


During pregnancy, which is not common after the operation, the uterus tugs 
at its false attachments and may break them, which is more likely in abdgevnal 
fixations. This process causes much pain and symptoms of peritoneal irritation 
Abortion occurs in one-fourth of the cases and annoying bladder symptoms are th 
rule. Labor often comes on prematurely. . . 


Labor is complicated by premature rupture of the bag of waters and prolpase 
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of the cord; abnormal presentation, usually shoulder; slow, weak pains, or strong 
but inefficient pains, because of the vault of the vagina being obstructed by the 
thick septum; postpartum hemorrhage. All manipulations are rendered laborious 
because the uterine cavity is difficult of access, since the hand has to pass a crooked 
canal and then operate over the border of a ledge. Even the lateral posture does 
not facilitate the operative procedures very much. 

Treatment.—A woman who has had an operation fixing the uterus in an ab- 
normal location requires careful watching during pregnancy. Annoying symptoms 
can be only partly relieved. Threatened abortion requires rest in bed and opiates; 
if the abortion occurs, the accoucheur must see that the uterus is absolutely empty, 
and that the drainage of its cavity is good. As the woman nears term frequent 
examinations should be made to determine the behavior of the cervix. If it is 
pushed backward, upward, and higher into the abdominal cavity, trouble in labor 
will surely arise, and appropriate measures should be instituted. Such a course of 
pregnancy after ventral operation may indicate reopening the belly and release of 
the adherent fundus, allowing gestation to go to term. After vaginofixation such 
an operation would be impracticable. If the woman goes into labor, a quick de- 
termination is to be made as to how much an obstruction the cervico-uterovaginal 
septum will make. If the hand can pull the cervix down and easily bring it into 
the axis of the pelvis, it is probable that nature will succeed alone or, by means of 
the metreurynter, version, forceps, etc., the case can be successfully terminated 
with ordinary methods; but if the cervix is long, high above the promontory, and 
hard to pull down, a cutting operation will usually be necessary. 

In ventrofixations either a vaginal or an abdominal cesarean section may be 
selected, but the former is quite difficult of execution, because of the inaccessibility 
of the cervix. In cases where a typical vaginofixation has been done with the usual 
stripping of the bladder from the anterior cervical and uterine wall, the septum 
may safely be split medially from the external os almost to the pubis, without danger 
of injuring any organ. Since one seldom knows what operation has been done, it is 
wisest to open the abdomen in these bad cases. In infected cases a Porro operation 
is indicated, and it is usually technically difficult, because of the extensive adhesions, 
the immense varicosities in the broad ligaments, and the abnormal location of the 
bladder and blood-vessels. A word of warning is given to the operator attempting 
to deliver from below, to remember how thin the posterior wall of the uterus is, 
and that the whole organ is fixed on the pelvis, for which reason rupture is to be 
feared. In performing version, access to the parts which lie in the anterior pocket 
above the ledge separating the uterine cavity from the vagina may be obtained by 
turning the patient on her side and the operator inserting the hand from behind. 
After delivery, either vaginally or abdominally, provision for uterine drainage must 
be made by gauze or tube, because the fundus may be lower than the cervix, and 
the lochia may accumulate in the anterior pocket. 


POSTERIOR DISPLACEMENTS 


Retroversion and retroflexion occur in about 20 per cent. of nullipare, and 
may cause sterility, but in women who have borne children both displacements 
are common, and seldom are the cause of acquired sterility. 

Causation.— While the pregnant uterus may become retroflexed or retroverted 
as the result of a sudden increase of the intra-abdominal pressure when the bladder 
is full, for example, through cough, fall, straining, it is usual that the pregnancy 


occurs in a uterus already displaced. _ 
As a rule, the uterus slowly draws itself up out of the pelvis—that is, sponta- 
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neous restitution occurs. Sometimes, because of adhesions binding the fundus in 
the pelvis, or because of shrinking and inflammatory thickening of the muscle and 
serosa at the angle of the flexion, or because of tumors or a prominent sacrum, which 
interfere, spontaneous restitution is hindered and the retroflexion becomes estab- 
lished. It is impossible to guess at the frequency of the condition, because surely 
many pregnancies occur in retrodisplaced uteri and terminate unobserved, by the 
rising of the organ in the abdomen or by abortion. 

Clinical Course.—Unless the displacement of the uterus is complicated by 
adhesions, no symptoms are complained of until the uterus begins to draw on the 
neck of the bladder. Sometimes there is a sensation of fulness in the pelvis, with 
bearing down, or pains radiating from the sacral and lumbar plexuses. At the end 
of the third month bladder symptoms appear—frequent desire to urinate, great 
pain, and the necessity to strain to pass water, the feeling that the viscus has not 
been emptied, and then, usually coming on more cr less suddenly, retention of the 
urine. The bladder becomes enormously distended, containing, in one of the 
author’s cases, 96 ounces of urine, and in a case reported by Blundell, nearly two 
gallons. Constant dribbling may occur, that is, retention with overflow—inconti- 


| 


Fie. 356.—Rerrortexio UTerI GRAVIDI. Fic. 357.—ReETRoOvVERSIO UTerr GRAVIDI. 
Arrows show the direction of development. Note differences in the cervix. 


nentia or ischuria paradoxa. There may be edema of the extremities. Consti- 
pation and diarrhea are occasionally noted. Decided symptoms occur long before 
the room in the pelvis is entirely filled by the growing uterus, and usually bring the 
patient to the physician. Rarely the woman waits until the uterus is tightly 
wedged in the pelvis. As a rule, the symptoms begin in the third month and the 
case is terminated by the fifth, but sometimes the pregnancy has proceeded to the 
eighth month, and in partial retroflexion, to term. 

Four terminations of these cases are possible: (1) Spontaneous rectification: 
(2) abortion; (3) partial restitution; (4) incarceration. : 

1. Spontaneous rectification is the rule about the third or fourth month, the 
fundus rising past the promontory and falling forward. Contraction of the mus- 
cular fibers of the anterior uterine wall, aided by the round ligaments, accomplishes 
this, and it is favored by putting the patient to bed, thus relieving the displaced 
uterus of the abdominal pressure. The change usually requires some days or weeks 
but may occur rapidly in twenty-four hours or between two examinations. Pei 
adhesions may delay the restitution, but usually the adhesions, even when exten- 
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sive, are stretched, torn, and even absorbed. If the adhesions are too strong, or 
if the changes in the structure of the uterine wall are permanent, the uterus sree 
torted in the direction of the attachment of its wall, which poren is drawn out 
sac-like, the balance of the uterus dilating to accommodate the ovum. F ig. 361 
shows such a case. Spontaneous cure is commoner in retroflexion than in retro- 
version, because in the former the corpus has a firm body to pull against—the cervix. 
‘ me oe . a frequent termination of retroflexed pregnant uteri; indeed, 

abitual early abor tion is often caused by this malposition. The lack of room does 
not cause the abortion, but the uterine action is started by disturbance in the uterine 


; 
Fics. 358, 359.—Four ConpiTIons SIMULATING RETROFLEXIO UTERI GRaAvIDI. 


A, Pregnancy with fibroid; B, fibroid with pregnancy; C, Pregnancy with any kind of ovarian cyst; D, ectopic preg- 
nancy with hematocele. 


and pelvic circulation, by chronic endometritis the result of the congestion, with 
hemorrhages in the decidua, and by chronic metritis, which perhaps was the original 
cause of the displacement. Owing to the strong contractions during the course of 
abortion, the uterus usually rises in the abdomen, thus hiding the cause of all the 
trouble, but aiding the emptying of the ovum and the lochial discharges. Rarely— 
and in these cases there are adhesions—the drainage of the uterus is incomplete 
because the fundus is lower than the cervix. 

3. Incomplete restitution may result in a condition known as retroflexio uteri 
partialis. This term is applied to those cases where part of the fundus is retained 
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in the pelvis, the anterior wall expanding in the abdomen to form the ovum con- 
tainer. Many forms of the uterus are possible. (See Figs. 360-361.) They are 
due to inveterate adhesions, tumors, or to changes in the uterine muscle or serosa 
at the point of the flexion. 

These cases may terminate normally at term, the deformity and dislocation of 
the cervix being finally overcome. Abortion or premature labor may occur, or 
incarceration which demands early interference, and if at term, operation. 

A condition known as sacciform dilatation of the uterus may be confounded with 
partial restitution. The cervix is found behind or above the pubis; the culdesac 
is filled with part of the dilated cervix or the lower uterine segment (Fig. 361). 
It is usually a simple matter, by means of the finger or the vulsella, to pull the 


Rigid ledge of 
uterine muscle 


Fie. 360.—R=rrortexio UTsri. 


A retroflexed uterus had been pushed up out of the i i 

1 pelvis by means of a colpeurynter in the fourth 
premuaney proceeded to term. Labor was normal, but because of hemorrhage the placenta had ces eer oe 
was difficult on account of its inaccessible location. The flexion of the uterus had persisted throughout pom 


cervix to the median line, and then complete delivery in the i 
operative method, but Depaul, who w Ota good panes on ie Bb weet 
in his case to find the os, and the patient died undelivered, though he fe mad : 
opening through the posterior uterine wall. etre 
4. Incarceration of the growing uterus in the pelvis is the most serious outcom 
and the symptoms which demand interference come from the bladder This 
organ cannot be emptied properly, becomes enormously distended reachin e 
to the ensiform, and becomes inflamed. The cause of the retention of the ee 
is compression and distraction of the urethra, and sometimes edema of the n bof 
the bladder from the intense congestion. Ischuria paradoxa, or constant dribbli : 
may excoriate the parts, especially if, in addition, the uterus becomes infected me 
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a septic serous discharge issues therefrom. Uremia may occur when the urine 
dams back into the kidneys, but, curiously enough, eclampsia has not been observed, 
though Halbertsma says that compression of the ureters is a cause of eclampsia. 
If the retention of the urine is of slow development, the bladder hypertrophies, 
but in all cases of any standing, with or without catheterization, cystitis and 
ammoniacal decomposition develop. Hemorrhages into the wall and into the bladder 
have been noted. The bladder may rupture into the peritoneal cavity, with acutest 
peritonitis and death, or into the connective tissue with septic urinary infiltration, 
which is almost always fatal. Or the bladder-wall becomes necrotic, in part or 
wholly, the intestines adhere to its outside, and if the bladder-wall is removed or 
broken by sloughing, the urine accumulates in a new sac formed by the adherent 
structures. This usually ruptures and causes general peritonitis. Gangrene and 
separation of all or part of the mucosa are not necessarily fatal, because, if the uterus 


Thick bladder 


Cervix 


Shows that culde- 
gac need not be 
opened to gain 
access to uterine 
oavity 


Fie. 361.—SaccirormM DILATATION oF THE UTERUS AT TERM. 


is emptied, the slough may be expelled through the urethra. The cause of the 
gangrene is infection of the necrotic mucosa, and the germs—usually Bacterium 
coli—gain access either through the urethra or by the catheter, or from adherent 
bowel. Anemia of the bladder from overdistention or rupture of one part of the 
mucosa, with urinary extravasation between the layers, has been given as a cause 
of the necrosis. Death may result from urinary sepsis (Fig. 362). 

The bladder claims our chief interest, but the bowel sometimes shows symp- 
toms, such as tympany, constipation, and vomiting. Occasionally a mucous diar- 
rhea occurs. Ileus is exceedingly rare. = 

Incarceration of the uterus may lead to abortion or to septic infection of the 
uterine contents, the bacteria passing through from the bladder, or upward from 
the decomposing urine, which dribbles into the vagina continually. Perforation 
and rupture of the uterus, with death from peritonitis, have been noted to follow 
prolonged incarceration, and in rare instances the uterus was expelled through the 
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rectum or through the posterior wall of the vagina, it and its contents being de- 
livered outside. Even very late spontaneous restitution of the uterus may occur, 
but we do not wait for it in practice. 

Diagnosis.—This is seldom difficult if a careful examination ismade. Any preg- 
nant woman giving a history of dysuria or dribbling urine should be examined for 
retroflexio uteri. Abdominally, one sees and feels the distended bladder as an elastic 
tumor giving a good wave of fluctuation. If the bladder-wall is hypertrophied, the 
tumor may be hard. After catheterization, which is invariably necessary, the 
changed abdomen is striking. Vaginally, one finds the cervix pressed upward 


Bladder 


Urethra 


Cervix 


) 
Fic. 362.—Wypbrr’s Case OF INCARCERATION OF THE RETROFLEXED GRAVID UTERUS WITH GANGRENE OF BLADDER. 


against the pubis or even above the pubis, while the culdesac is filled with a soft 
tumor which bulges into the vagina and may even (late) distend the perineum 
The differential diagnosis must be made from extra-uterine pregnancy fibroid 
on the posterior wall, and incarcerated ovarian tumor. Concerning ectopic gesta- 
tion, the reader is referred to the appropriate chapter, but here the warning may be 
repeated to be sure that one really has to deal only with a retroflexed uterus beiee 
attempting to replace it. Demonstration of the uterus alongside the tumor in th 
culdesac is needed to settle the existence of a neoplasm in the pelvis, but if the w % 
man is pregnant and a neoplasm co-exists, the diagnosis is formidable. 4 
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RETROFLEXIO UTERI GRAVIDI PREGNANCY WITH OVARIAN TUMOR 


1. Symptoms of incarceration early. 1. Absent or very late. 
2. Bladder symptoms pronounced. 2. Absent or inconsiderable. 
3. Tumor in question symmetric and soft all 3. Usually asymmetric, hard, and tense all 
over. over or in places. 
4. There is no other tumor above the pelvis. 4. Often can feel the pregnant uterus above 
inlet and to one side. 
5. Moving the cervix imparts an impulse to 5. The upper tumor (the uterus) can be moved 
the tumor. independently of the tumor. 
6. The fornices are flattened, at least not 6. The fornices are drawn up high, sometimes 
drawn up. even above the pubis. 
7. The tumor in the culdesac may contract. 7. Never. 
8. May distinguish fetal parts. 8. Never. 
9. May outline the round ligaments perrectum. 9. a eae (in one case strands simulated 
these). 


Incarceration of a pregnant horn of a double uterus and partial retroflexion 
of the uterus both give diagnostic problems which may not be solved except by 
laparotomy, and countless mistakes have been made. 

Diihrssen, among others, emphasizes the differ- 
ences between the clinical course and diagnostic findings 
in retroflexion and those of retroversion, but practically 


Fig. 363. 
Fig. 364. Fig. 365. Fig. 366. 
Fias. 363-366.—Mrs. F., Primrpara. ReTRoveRsiO UTerr ADHERENTA WITH PROLAPSE or Ovaries IN CULDEBAC; 


PREGNANCY. 


Some pain and irritation of bladder; attempted reposition in office at eight weeks failed; knee-chest position 
thrice daily with air into vagina; at three months could feel posterior wall drawn out and anterior wall bulging upward 
(very thin woman); spontaneous restitution at fourth month. The four figures indicated the process which took place. 


the two conditions are the same. Retroversion may, as pregnancy goes on, be- 
come a flexion; retroversion produces symptoms of incarceration later because 
the cervix, pointing toward the abdominal cavity, can develop in this direction; 
retroversion is less likely to reduce itself and is harder to correct artificially. In 
retroversion one finds the cervix pointing toward the navel; in retroflexion the 
cervix points toward the coccyx, and one feels the angle between it and the fundus. 

Prognosis.—Most cases of retrodisplacement terminate by spontaneous re- 
duction or respond easily to art, and nowadays, when women consult the physician 
so readily, a neglected case is a rarity. Gottschalk, quoted by Duhrssen, collected 
67 cases of death in which were 16 cases of uremia and exhaustion, 7 of sepsis, 
18 of peritonitis, 11 of rupture of the bladder, 3 of pyemia, 2 of rupture of the 
peritoneum and vagina, 5 errors of art, 1 ileus, and 4 unknown. ‘The danger of 
rupture of the bladder occurs both from overdistention and from brusk attempts 
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to replace the uterus; the bladder has been punctured by the catheter and severe 
hemorrhage into it may result from too rapid withdrawal of the urine. The uterus 
may be torn by attempts to replace it, but the greatest source of danger is reten- 
tion of urine, with cystitis, gangrene, or ascending infection, etc. 

Treatment.—If the condition is discovered very early, one may wait a while 
to see what nature will accomplish. A gentle attempt to replace the uterus may be 
made at the first examination, and if successful, a hard-rubber pessary 1s introduced, 
to be worn until the end of the fourth month. Otherwise the patient is instructed 
to take the knee-chest position three times a day, and to sleep on the side, with the 
buttocks slightly elevated. If, after three weeks, the condition is unchanged or 
worse, the woman is put to bed, and a determined effort for cure is made. 


Fia. 367.—Mrs. D., Primipara. SHOWING TORSION OF UTERUS FROM ADHESIONS. 


Appendicitis with peritonitis four years ago; pain at frequent intervals throughout, and painful uterine contractions 
at end of, this pregnancy; threatened abortion at three months, therefore rest in bed; troublesome tympany; labor at 
term; very severe pains and desire to urinate with each contraction; spontaneous delivery, boy, 8 pounds; incarcer- 
ated placenta; hour-glass contraction; hemorrhage; manual removal of placenta, which was partly adherent in left horn 
of uterus under the spleen, requiring introduction of hand nearly to elbow; uterus spirally twisted; remained open, 
filling with blood; tamponade; recovery. Uterus adherent to abdominal wall at point indicated by shading. 


First, the bladder must be emptied and kept empty. When the uterus is 
incarcerated this is not so easily done, because the urethra is very long, flattened, 
distorted, edematous, or the bladder itself divided into two compartments, only 
one of which is accessible to the catheter. Care must be taken to avoid producing 
a false passage, and a soft catheter is the best instrument. It may be necessary 
for the physician, not the nurse, to use a silver male catheter. Aids to catheteriza- 
tion are: Sims or knee-chest position; using the right sized catheter—No. 12 to 
No. 15 French scale; pushing up the fundus or pushing back the cervix with two 
fingers in the vagina; pulling down the cervix with a vulsellum (not recommended 
by author); allowing warm, sterile olive oil to flow through catheter while being 
inserted; extreme gentleness and much patience. If the retention has been great 
and prolonged, all the urine should not be withdrawn in one sitting, and the rate 
of flow must be very slow. After an interval of three hours the bladder may be 
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completely emptied, the reasons for this advice being that the sudden relief of so 
immense an abdominal distention and peritoneal stretching may cause shock, and 
the blood rushing into the anemic mucous membrane of the bladder may produce 
a hemorrhage in it. 

By saline catharties and glycerin enemata, using small amounts of liquid, 
the bowels are kept free and tympany prevented. 

Reposition of the uterus is usually easily accomplished after the bladder is 
emptied, and it is aided by employing the knee-chest position, by pulling the cervix 
down with a vulsellum or ring forceps, and pushing the fundus upward and to 
the side. The fundus should be brought to slip alongside and avoid the prom- 
ontory, by pressure with two fingers in the vagina or one in the rectum, aided 


Fic. 368.—PROLAPSE OF CYsSTOCELE AND REcTroOcELE DurRiING LABoR. 


by anesthesia, and using great gentleness and patience. Too great force may 
rupture the uterus, may tear a vascular adhesion, may cause hemorrhage into 
the bladder or even burst it, and may bring on abortion. Women have died 
because of too violent manipulations. Even after reposition bladder necrosis may 
occur the damage having already been done.. 

If manipulation will not restore the uterus, one may temporize a short time, 
employing the following measures: (a) Knee-chest position every four hours for 
fifteen minutes, with continuous rest in bed on the side, with the hips elevated, 
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and frequent emptying of the bladder and rectum. In the absence of symptoms 
of cystitis, and without retention, one may wait. Urotropin, 5 grains, medicinal 
methylene-blue, 1 grain, in capsule, are to be given four times daily in these cases; (b) 
a colpeurynter with 16 ounces of water is placed in the vagina, and the foot of the bed 
elevated 18 inches. Some authors recommend mercury to fill the colpeurynter. 
One may continue these gentle efforts for several weeks until successful, but 
must not delay until cystitis or aggravation of the condition indicates their futility. 
Laparotomy has frequently been done and the uterus easily raised, the adhesions 
being broken up, or—and this seems to have been overlooked—simply by allowing 
air to get under the retroverted fundus. The belly is opened in the interests of the 
child, and is permissible only when the bladder is not gangrenous, and in the ab- 
sence of symptoms of acute peritonitis—this because the protective adhesions 
around a gangrenous bladder may be ruptured, or the softened uterus may tear. 


Fie. 369.—AcuTE ELONGATION OF THE Crryix at Ercut Monrus (Chicago Lying-in Hospital). 


The incision is to be begun high, at or above the navel, and then enlarged downward 
after being assured that the bladder is not in the way. 

If conditions are not right for laparotomy, the uterusmust be emptied, but, owing 
to the inaccessible cervix, this may be difficult. A sharply curved sound or male 
bougie may enable one to puncture the membranes, and during the resulting con- 
tractions the uterus will lift itself up and empty itself, or permit the accoucheur 
to do it. If one cannot reach the os, the puncture may be made through the bulging 
posterior uterine wall, using an aspirating needle and syringe. In one case Bumm 


drew off enough liquor amnii to allow the replacement of the uterus, and abortion 
did not follow... 
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Posterior hysterotomy, with removal of the whole ovum in one sitting, may also 
be done, and reference to Fig. 361 will show that it is not always necessary to open 
the peritoneal cavity. If this operation is attempted and the culdesac opened, 
one should try to replace the uterus by combined manipulation before incising it. 
If successful, the pregnancy may go to term. To prevent recurrence the vagina is 
tamponed for several days and then a large Smith pessary worn until the uterus 
is too large to fall back. 

Gangrene of the bladder is diagnosed by the discharge of foul urine, with 
flocculi of pus and shreds of membrane, in the presence of septic fever. Cysto- 
scopically, very little can be seen, but the severe cystitis and localized necroses with 
hemorrhages may be found before gangrene has set in. As soon as the diagnosis 
of gangrenous cystitis is made the bladder is to be widely opened from the vagina, 
loose pieces of tissue removed, and freest drainage provided. Urotropin, alternating 
with salol, is administered, 5 to 8 grains four times a day. Urinary infiltration 
of the perivesical spaces is to be sharply watched for, and on its discovery the whole 
region immediately and broadly incised, above or below the pubis, or both, and 
the freest possible drainage established. It is unsafe to open the uterus or induce 
abortion after gangrene of the bladder has begun because of sepsis; therefore it 
is best to drain the bladder and await developments. The uterus may be replace- 
able after a few weeks, or more safely attacked after the bladder has cleansed 
itself somewhat. When the uterus has become infected, it must be emptied, or, 
if this is impossible, extirpated. Nowadays these neglected cases are extremely 
rare, because the women consult the physician earlier. 

Partial retroflexion of the gravid uterus requires treatment on similar lines 
if threatening symptoms arise. At term, if it is impossible to bring the cervix 
into the axis of the pelvis, one may have to deliver through the posterior cervical 
wall or do an abdominal cesarean section. 

Distortion of the uterus, by its adherence to the abdominal wall, to the sides 
of the pelvis, the rectum, etc., may give rise to serious dystocia, as has been seen 
in the instance of antefixations. 
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Procidentia may occur in the very early months, and unless replaced leads to abortion, but 
Wimmer reports a case of a six months’ gestation outside the vulva, and this, according to Braun 
Fernwald, is the only authentic one on record where the pregnancy was so far advanced. Relax- 
ation and prolapse of the vagina, with partial prolapse of the uterus outside the vulva, are not very 
rare. They may occur during pregnancy as the result of severe trauma, because a tendency to pro- 
lapse existed before, or a prolapsed uterus may become pregnant. (See Findley.) 

Spontaneous retraction of the prolapsed portion usually occurs, and after the fourth month 
the tendency to fall disappears; indeed, the patient may feel better during pregnancy than at 
other times, since the uterus is in place. If spontaneous reduction does not, take place, it is a 
simple matter to return the womb and hold it in position by tampons or an air pessary until it is 
too large to come down. Ulcerations of the cervix are to be cauterized with 10 per cent. silver nit- 
rate and all infections cured before labor starts in. Rest in bed, with the foot elevated 12 inches, 
1:3000 permanganate douches three times daily, and roborant diet will accomplish this. 

An irreplaceable, completely prolapsed uterus is to be emptied. o 

Extrusion of cystocele and rectocele during pregnancy is a very annoying condition, the 
exposed parts sometimes being eroded, usually varicose, and occasionally inflamed, Pruritus 
may be obstinate, and the author has observed several cases of mycosis vulvee under these condi- 
tions. Rest in the horizontal position is to be advised, also extreme cleanliness. 

Eversion of the vaginal walls occurs in multipare in the second stage, during the strong 
bearing-down efforts, especially if the cervix is rigid and does not retract above the head (Fig. 
368). The cervix may appear outside the vulva as far as one or even eight inches, and will not 
go back under pressure. Delivery is more or less difficult, depending on the degree, but usually 
possible, though many of the children die. If labor has to be operative, two assistants should 
hold back the edges of the cervix and the everted vagina with specula while the delivery is being 
effected. The cervix should be treated antiseptically. | tee 

Hirst collected 27 cases of vaginal enterocele, to which the author can add one, occurring in the 
service of the Chicago Lying-in Hospital Dispensary. Here the hernial opening in the poste! ee 
culdesac was 21% inches across, but the coils of the intestine could be very easily replaced. A e 
treatment of cystocele and rectocele during labor is symptomatic, the parts being reteoe & 
much as possible and held back with the fingers so that the advancing head can slip through the 


space thus provided. 
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Fie. 370.—HyrertrRopHic, EDEMATOUS, AND PROLAPSED CERVIX IN PREGNANCY. 
Diagram of internal findings of Fig. 369. 


Fie. 371.—Epemarous ANTERIOR Lip oF Crryix, Causine Dysrocta. 


Hypertrophic elongation of the cervix rarely complicates labor. 
and dysmenorrhea usually calls for treatment, the cases seldom coming 
they have been operated on. Sometimes the scarred cervix gives trouble. 


Conception is hindered 
to the accoucheur until 
In one case the author 
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amputated three centimeters of a long cervix, which, even as late as the fourth month, the 
time the operation was done, was visible at the vulva. Ulceration and possible infection were 
the reasons for interference. Labor was uneventful. If an infected prolapsed cervix complicates 
labor, vaginal hysterotomy followed by hysterectomy may be indicated. 

Acute enlargement of the cervix with edema, described first by Gueniot in 1872, and of which 
Jolly, in 1904, was able to collect 10 cases, is quite a rare occurrence during pregnancy, labor, and 
the puerperium. The author can add 8 cases occurring during pregnancy as the result of a sud- 
den violent strain (Fig. 369). The fornices of the vagina were normally placed, and there were 
no bladder symptoms. Several days had elapsed since the accident, and the exposed portion 
of the cervix was dry, cracked, and partly eroded. It was disinfected, replaced, and retained by a 
tampon; the prolapse did not recur, and labor was normal. Williams refers the condition to an 
angioneurosis, but in most of the cases a history of injury has been obtained. 

During labor, when the head is arrested high up, the cervix becomes swollen and may pro- 
lapse as a dark-blue, hemorrhagic, edematous mass (Fig. 371). The protuberant cervix is to be 
tenderly pushed up and held in position during the pains. Soon the head slips down past it. 
During forceps delivery it must be held back with two fingers during each traction. It may 
require incision. A contracted pelvis should be thought of as the cause. 

Hernia of the gravid uterus in the inguinal canal, through the umbilicus or abdominal wall, 
and diastasis of the recti, allowing an actual hernial protrusion, have been observed. 
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CHAPTER XXXII 
ABORTION AND PREMATURE LABOR 


It is said that almost half of the child-bearing women have had a miscarriage 
before the thirty-fifth year. Hegar said that there is one abortion to eight labors, 
but in all probability it is more frequent than this. In the author’s private obstet- 
ric practice 24 per cent. of the women gave a history of abortion, which is probably 
below the actual. A specialist’s practice does not represent the ordinary run of 
cases, because so many of his patients are primipare or women who have had diffi- 
cult confinements or miscarriages before. 

Stumpf and Meyer collected large statistics, but they are of questionable value, 
as, indeed, are nearly all statistics, because one cannot get complete information. 
Hospital figures do not represent the conditions of private practice, because compli- 
cated cases are sent to the hospital, and statistics from both sources are, therefore, 
invalidated. Further, many abortions occur in the first weeks and pass under the 
diagnosis of delayed or profuse menstruation. Finally, very many abortions are 
deliberately concealed. In general, regarding abortion it may be said that it 
occurs more frequently in multipare than in primipare, perhaps because there are 
more multipare, but probably also for other reasons; oftener in the city than in the 
country, because of the prevalence of gonorrhea, the easy accessibility of the abor- 
tionist, etc.; oftener among the lower classes—but criminal abortion is probably 
more frequent in the educated classes; more frequent in the first three months of 
gestation, and, of the three, commonest during the third month; more frequent 
after the thirtieth year. Race, civil state, and color seem to have no influence. 

The reasons for the more frequent occurrence of abortion from the eighth to 
the twelfth week are: The ovum is not strongly attached, and is weak and suscepti- 
ble to outward influences; marked changes are going on in its circulation; since 
the woman is not sure of her pregnancy, she takes no care of herself; the women con- 
sider it no crime to get rid of the ovum before ‘‘ quickening,” and think abortion 
not dangerous in the early months. 

Much disagreement exists regarding nomenclature. Miscarriage is a term 
used by the laity for every interruption of pregnancy before term, and the word 
“abortion” is resented as implying a criminal process. In scientific description 
it is best to drop the former and retain the latter. ‘‘Immature labor” has been 
used to designate the interruption of pregnancy from the sixteenth to the twenty- 
eighth week, and “premature labor” from then on, the term abortion being limited 
to the period before the sixteenth week. The author agrees with those writers who 
apply the word abortion to all interruptions of pregnancy before the child is viable, 
that is, before the twenty-sixth to the twenty-eighth week, and the expression prema- 
ture labor to those terminations of gestation after the child is viable, but before term. 

Causation.—A study of the etiology of abortion has very great importance 
as an aid to science, of treatment, of the prevention of subsequent accidents, and 
medicolegally. Therefore in all cases the accoucheur should search carefully 
for the underlying cause and make a note of all his findings. 

A classification of the causes must be arbitrary, since they are very numerous 
and interact on each other. They are fetal, maternal, and paternal. 

Fetal.—Death of the fetus nearly always brings on abortion, and every fatal 
anomaly of the fetal body or its appendages is, therefore, an etiologic factor. Mall 
says one-third of aborted fetuses are teratologic. 

Diseases he Chorion.— idi o i : 
only a ee gene ae Cio Hens ee eee fee 
uterus attempts to empty itself. 


Placental Diseases.—Syphilis, hypertrophic endarteritis, excessive white infarct formation 
apoplexies of the placenta, placenta preevia, abruptio placente. ‘ 
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Diseases of the Cord.—Torsion, knots, stenosis, which latter is usually located at the placental 
or navel insertion. 


Diseases of the Amnion.—Acute polyhydramnion, oligohydramnion, amniotic adhesions to 
the fetus, causing its death. 


Diseases of the Fetal Body —Anomalies of growth; congenital weakness from ill parents,— 
alcoholism, anemia, saturnism, tobacco, ete.; single and double monsters (rather commonly 
found, and they would be oftener discovered by proper search); acute infectious diseases— 
typhoid, recurrent fever, malaria, measles, scarlatina, cholera, ete.; chronic infections— 
tuberculosis, syphilis (usually after the fifth month); asphyxia of the child from low blood-pres- 
sure (anemia, syncope, shock) or from hemorrhages into the placenta in nephritis of the mother— 
apoplexia placentz; insolation, continuous high temperature being most dangerous; sudden high 
temperature is also dangerous, but the fetus tolerates a gradual rise better (Runge); toxemia, 
either autogenic or exogenic, under the former being hyperemesis gravidarum, chorea, eclampsia, 
etec.; under the latter, aleohol, tobacco (especially noticeable in cigar-makers), lead, carbon 
monoxid, etc. Infection of the fetus, acquired via the blood of the mother, the latter being appar- 
ently well, is a frequent cause of abortion. Pierrepont believes that toxins coming from septic 
conditions of the mother’s mouth can cause abortion and premature delivery. 

How does the death of the fetus cause abortion? (1) The ovum does not be- 
come a foreign body and stimulate the uterus to effect its expulsion, because the 
vascular connections may be kept up for months and the chorion be so well nour- 
ished that it grows. If the ovum were destroyed, this explanation would hold. (2) 
When the fetus dies, the stimulation of the growth of the ovum ceases and the altera- 
tion of the endometrial reflex brings on abortion—purely hypothetic. (3) The fetus 
may develop a hormone, which, reaching the blood, inhibits uterine action, failing 
which, abortion results; the corpus luteum does not grow after fetal death, and its 
restraining influence is lost—hypothetic. 

Between the death of the fetus and its expulsion a period varying from a few 
hours to days, weeks, or months may elapse. The last is called missed abortion. 

. * . . y P . 
Pieces of placenta may remain in the uterus as long as nine months (author) and 
no . . . . 8 . 
eleven months (Playfair). Ries found villi sixteen years after an abortion. 

Maternal Causes——Next to criminal interference decidual endometritis is the 

most frequent cause of abortion, and especially of the habitual early interruption of 

q lon, a : ans eee 
pregnancy. It acts by predisposing to hemorrhages in the decidua which kill the 
fetus or stimulate uterine contractions; by rendering the uterus irritable and intoler- 
ant of the ovum; by raising barriers against the growth of the placenta; by not 
allowing the ovum to obtain a solid nidus or a well-located one (placenta previa). 
The bacteria in the endometrium or in the cervix may invade the ovum and kill the 
fetus. Endometritis decidue glandularis produces a condition called hydrorrhea 
gravidarum, attended by the sudden periodic discharge of accumulated secretions, 
and on one of such occasions the uterus may be urged to action. Acute gonorrhea 
and peri-uterine infection, for example, salpingitis or appendicitis, occasionally 
interrupt gestation. ~ 

Chronic metritis is the usual accompaniment of endometritis, and renders the 
womb still more intolerant of gestation—the “irritable uterus” of the older writers. 
The uterine muscle cannot hypertrophy and expand as it should. 

Malformations and diseases of the uterus, infantilism, single or double-horned 
uteri, fibroids, polypi, lacerations of the cervix, especially with coincident cervicitis 
and endometritis, amputated cervix—all are sometimes causative. Retroflexion 
and retroversion have already been referred to as frequent causes of abortion; 
indeed, sometimes when abortion is threatened replacement of the uterus allows 
the gestation to go to term. 

Acute infectious diseases of the mother often cause abortion, as was said, through 
the disease passing over and killing the fetus, but they act also by causing an endome- 
tritis which shows a strong tendency to become hemorrhagic. ‘The sudden rise of 
temperature may stimulate the uterus to action, as also may the hypercarboniza- 
tion of the blood in those diseases which are attended by cyanosis—for example, 
pneumonia. Hemolysis also affects the fetus through the anemia of the mother. 

Sepsis should be added to the list of infectious diseases. It gains entrance to 
the uterus during pregnancy and kills the ovum primarily or secondarily. In cows 
epidemic abortion sometimes occurs, and the pathogenic organisms have been de- 
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tected on the penis of the bull which had served the sick animals (Wallace). Epi- 
demics of abortion in cows may also be caused by the Bacillus abortus of Bang, 
and the vibrio fetus, which gain entrance through the mouth, lungs, vagina, or 
intestine. Abortion from such a cause occurs in the human, as cases reported 
by Vignes and De Forrest prove. Bacteria may reach the ovum from a neighboring 
focus of infection, e. g., appendix or tube, from the infected cervix or vagina, Or 
by way of the blood-stream, analogously to other distant localizations of infection, 
the teeth, tonsils, so ably demonstrated by Billings and Rosenow. 
Syphilis is a frequent cause of abortion after the fourth month, either by 
passing over to the child or by destroying it through changes in the decidua. 
Trauma or violence is very frequently advanced by the patient to explain the 
accident, but unless it is applied to the uterus direct, we must assume that one of 
the predisposing causes—endometritis, etc.—is really active. A special predis- 
position must exist to explain those cases where a slight jar, a misstep, a nervous 
shock, an automobile ride, and other mild occurrences bring on abortion. On 
the other hand, the severest injuries, mental and physical, are sometimes inflicted 
on the gravida without disturbing the uterus. Thomas quotes a case where a 
pregnant woman jumped from an upper window, falling through a shed on to a 
stone flagging, but carried through to term, and reports another where a heedless 
boy threw a dead, bleeding black snake around his sister’s neck, and in spite of 
the fact that she suffered from hysteric syncope and convulsions for several days, 
the pregnancy, then at four months, went to term. The child was not “marked.” 
Excessive coitus is a frequent cause of abortion in the newly married. Either 
the absorbed spermatoxins kill the embryo, or the corpus luteum formation is 
hindered by the frequent bursting of Graafian follicles superinduced by sexual 
intemperance, or the mechanical and vascular disturbance loosens the ovum from 
its bed. Operations come under the heading of trauma, but, unless some pre- 
disposition exists, usually do not affect the pregnancy. The author has removed 
fibroids from the pregnant uterus, in one case exposing the chorion, and has am- 
putated the cervix, without inciting contractions. On the other hand, a slight 
operation on a distant organ may result in miscarriage. Ovarian tumors have 
repeatedly been extirpated safely (66 per cent. of cases), as have also breast and 
other tumors. It is usually the shock and the sepsis which bring on the abortion. 
Appendicitis cases are especially prone, probably because of the infection. Re- 
moval of both ovaries during pregnancy has brought out the fact that they are 
not needed for labor, because the pregnancy and parturition have so often pro- 
ceeded naturally. It seems that double ovariotomy in the early months is more 
dangerous to gestation than later, and the fact is explained on the theory that the 
secretion of the corpus luteum is necessary for the growth of the ovum and uterus. 
Criminal traumatism, for example, puncture of the ovum, insertion of catheters, 
etc., does not come under this heading, nor does the administration of drugs— 
sabine, ergot, cantharides, which have to be given in poisonous doses to be effective 
in emptying the uterus. Overdose of x-rays, antitoxic serums, and vaccines have 
been known to cause abortion. 
Anesthesia may cause death of the fetus if too prolonged or attended by great 
cyanosis, as in the continuous nitrous oxid method. Extraction of teeth under 
brief nitrous oxid gas anesthesia is allowable, a dentist in this city who has ad- 
ministered it over 12,000 times having assured the author that he has never thus 
caused an abortion. 
Endocrinal disturbances, hypopituitarism, ovarian dysfunction, hypothyroid- 
ism, etc., are possible causes. More study of this aspect of each case is desirable. 
It is necessary, especially in medicolegal cases, to decide whether, in a given 
instance, the accused injury really caused the abortion, and this point can seldom 
be determined. As criteria may be mentioned: the ovum must be macroscopically 
and microscopically healthy, and show no other cause for its expulsion, and the 
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death of the ovum and its expulsion must be proved to have occurred very shortly 
after the traumatism. 

Paternal Causes.—Without doubt some men produce a sperma which is too 
weak to give the ovum the necessary generative impulse. Observation of many 
cases of male sterility has convinced the author of the truth of this statement, and 
examination of the semen in these instances has shown a paucity of spermatozoids, 
or such as were short-lived or inactive. Syphilis, tuberculosis, general paresis, 
general debility, perhaps from excessive coitus or from alcoholism, will produce 
such conditions. It is said that abortion is frequent in cows that were covered by 
a sexually exhausted bull. A man with a purulent discharge in the semen may 
cause an infection in the uterus, with septic 
abortion. Men workers in lead, phosphorus, 
mercury, etc., are not seldom sterile. It is 4 
well-established fact that x-ray operators be- 
come sterile, and it would be interesting to dis- 
cover if their total sterility is preceded by a 
series of abortions in their wives. 

Premature labor is produced by the same 
factors that bring on abortion, but syphilis 
plays an important réle here, it being esti- 
mated that from 15 to 30 per cent. of the cases 
are thus caused. Next comes nephritis, with 
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placental hemorrhages or infarcts. Twins often Blood-clot in the reflexa 
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development of the uterus. 
Habitual abortion means that successive pregnancies are interrupted, usually 

at the same period of development. 
Syphilis is found as the active 

factor in 20 to 30 per cent., and more 


Fria. 373.—DercipuaLt Cast or Uterus A LItTrLe Fic. 374.—Same as Fria. 373, SHOWING Cast OPENED AT 
FurTHER ADVANCED THAN FiaG. 372, SHOWING ONE SIDE. 

THE SHAPE OF THE CAVITY. The decidua is thinner at the edges, where it lay in the 

Note shaggy maternal surface of decidua. corners of the uterine cavity, and shows the opening of the 


glands. The decidua reflexa is torn, allowing the ovum 
partly to escape. 


especially in miscarriages of the later months. Hach successive abortion occurs at 
a later period until a living child is born, but it perishes from congenital syphilis, 
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and finally the disease has become so attenuated that a viable child is delivered. 
Appropriate treatment, of course, will cut the process short, and a living healthy 


child is delivered at term. 
Chronic endometritis is more frequently a cause of repeated early abortion than 


in the later months, and it is not seldom combined with uterine displacement. 
Each abortion aggravates the endometritis, a ‘‘vicious circle’ being established. 
Laceration and amputation of the cervix sometimes prevent carrying a fetus to term, 
as do fibroids and infantile uterus also. 

The author believes that infection of the ovum, as was above described, is at 
the root of much fetal pathology and may be active here too. 

Nephritis, diabetes, or constitutional disorder, such as anemia, hypothyroidism, 
should always be searched for in these cases. 


Collapsed cavity 
of decidua reflexa 
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Deficiency diseases, lack of calcium, avitaminosis, ete. require consideration 

The influence of the father may not be forgotten. He may have gonorrhea whieh 
keeps up a cervicitis or endometritis. He may not be capable of procreatin a 
viable child. Chronic lead-poisoning is well known to have such an effect a 
probably other poisons, especially alcohol, have similar action. Stockard has 
proved in guinea-pigs that the evil effects of aleohol may be transmitted to the 
third generation. Finally, there is a class of cases where none of the precedin 
conditions can be found, yet the woman cannot carry a child through to term. (S ; 
Chapter LX XIV, Induced Labor.) a 

Mechanism.—As in the description of the mechanism of labor, in abortion w 
also discuss three factors—the powers, the passages, and the passengers. wens 
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action accomplishes nearly all the work of abortion except the expulsion of the 
loosened ovum from the vagina, which the abdominal muscles do. The bony 
passages practically never come into consideration, and the soft parts very seldom, 
but the ovum plays an important part. In the first two months the decidua is 
thick, vascular, and friable, the ovum small, soft, and compressible. It requires 
considerable effort by the uterus to separate and expel the former, while the little 
ovum slips out unobserved. From the eighth to the twentieth week the placenta 
plays the main réle; it is relatively large, separates with difficulty, especially from 
the uterine cornua, and such removal is usually attended by profuse hemorrhage. 
After the twentieth week the fetus is the most important passenger, and the char- 
acter of the labor resembles more and more that at term. Separation of the ovum 
occurs in the spongy layer of the decidua, and since the regressive changes—the 
necrosis—have not progressed far, this is often incomplete, and pieces of membrane 
or placenta are likely to be retained, especially in the tubal corners. One may, 
therefore, distinguish three fairly well- 
defined periods: 

First Period.—In the first six to 
eight weeks the whole ovum is usually 
born, covered by the decidua, and it is 
often possible to reconstruct the condi- 
tions which existed in the uterus, as in 
Figs. 372, 373, 374. An ovum may be 
expelled naked, as in Fig. 375, or covered 
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with portions of the decidua. Whenever the ovum alone, covered by the shaggy 
coat of villi, is expelled, one must conclude that the deciduz still remain in the 
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uterus, and will require another effort of nature, which is often attended by pro- 
fuse hemorrhage. In a few cases the decidux dissolve and come away in pieces in 
the lochia. Should the external os, as in primipare, offer resistance and not dilate, 
the ovum is arrested in the distended cervix, the internal os closing. This was called 
cervical pregnancy by Rokitansky, but a better term is cervical abortion (Fig. 376). 
Simple dilatation of the constricted os is sufficient to liberate the ovum. ‘True 
cervical-isthmial pregnaney occurs (Devraigne, Iolkin, 39 cases). 

Second Period.—Several courses are taken by the abortive process during the 
third and fourth months. First the whole ovum is expelled—the fetus in an intact 
sac and a large part of the decidua covering it. This may be called the typical 
course, and offers the best prognosis for the mother, since hemorrhage is usually 
mild, interference is seldom necessary, and the remains of the decidua come away 
with the lochia. 

Second, the membranes rupture, the fetus is extruded, the cervix closes, and 
the uterus has to make a second effort to expel the secundines (Figs. 377 and 378). 
During the interval, owing to partial separation of the placenta, hemorrhage is 
profuse, infection of the placenta may occur, and interference of some sort is usually 
necessary, all of which cause a worse prognosis. 

Thirdly, the decidua reflexa and the chorion break, allowing the fetus in the amni- 
otic sac to escape. A beautiful specimen is here shown (Fig. 379). The accoucheur 
must remember that the uterus still contains the placenta, chorion, and decidue. 

In abortion the uterine contractions act the same as in labor, and dilatation of 
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the cervix is produced in the same way, but, owing to the vascularity of the decidua, 
hemorrhage occurs as soon as the contractions begin, because the decidua loosens 
from the uterine wall. This separation begins at the cervix, proceeds to the fundus 
(Fig. 380), being latest in the tubal corners. Hemorrhages into the decidua and 
into the ovum occur and aid in the separation. Upon the delivery of its contents 
the uterus contracts down on itself and involution begins. This is slower and more 
likely to be incomplete ofter abortion than after labor at term. After- -pains are 
sometimes observed, and milk not rarely appears in the breasts. In abortion, 


even before the fifth month of gestation. there may be considerable engorgement Ae 
the mammze. 
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Abortion after the fifth month is really a labor in miniature, and needs no 
further description. Breech and abnormal presentations are commoner, and the 
whole ovum is not seldom extruded intact. Expulsion of an unbroken ovum is 
very rare in the last months of pregnancy. 

Symptoms.—Clinically, we speak of three forms of abortion,—threatened, in 
progress or inevitable, and incomplete abortion,—but four classic symptoms are 
present with all. These are: uterine pain, uterine hemorrhage, softening and 
dilatation of the cervix, presentation or expulsion of all or parts of the ovum. 

Threatened abortion is indicated by a bloody discharge from the uterus, and 
sometimes by slight drawing pains in the back and pelvis, similar to menstrual 
sensations. The blood may come with a gush or ooze, or appear as a brownish, 
flaky mucus. Pain may be a slight symptom, or there may be only a sense of weight 
in the pelvis. On vaginal examination the uterus may feel harder than normal, 
which is because it is contracting. Softening and dilatation of the cervix seldom 
occur in threatened abortion, but the author has had several cases where the cervix 
opened so that the finger felt the lower pole of the ovum, and yet, after subsidence 
of the symptoms, the pregnancy went to term. An abortion may appear threaten- 
ing for hours, days, or even months, and yet pregnancy go to full term. Again, sud- 
denly, profuse hemorrhage occurs, pains set in, and the process becomes inevitable. 

Abortion in progress presents the same symptoms, but the hemorrhage is 
greater, the pains stronger and more regular, resembling those of labor. Softening 
and dilatation of the cervix proceed from above downward, and the shortening of 
the neck of the womb is easily followed by the finger in the vaginal fornices, or, when 
the os is opened, inside the cervix, at which time also the ovum or the edges of the 
separated decidua may be felt. The symptoms vary, of course, with the mechan- 
ism of the abortion. 

If the whole ovum is expelled complete in one effort of the uterus, the hemor- 
rhage is usually moderate, and the pains cease as soon as the ovum escapes from the 
cervix. In multipare, because of the open cervix, the abortion is easier and 
quicker than in primipare. If the decidua remains, it is dissolved and comes away 
in the profuse lochial discharge, sometimes giving it an offensive odor, but seldom 
causing fever, though it may leave behind a chronic thickening of the endometrium. 

If the membranes break, the fetus escaping naked or clothed only in its amnion, 
the remainder is expelled after minutes or hours, or, because of the profuse hemor- 
rhage which usually occurs, the accoucheur has to interfere and clean out the uterus. 
Hemorrhage and pains may cease in the interval, during which time the case is 
called one of incomplete abortion. 

Incomplete abortion means that the process has started, but that the uterus is 
not entirely rid of its contents. This does not include the retention in the uterus 
of a whole but dead ovum—which is “missed abortion.’ Incomplete abortion is 
a dangerous condition, because of its immediate and remote bad sequel: (a) 
The cervix partly closes after the escape of the fetus, and the placenta, membranes, 
and thick decidua gradually break down and are discharged in the lochia. In 
these cases the lochia are profuse and bloody, sometimes with an odor, and continue 
thus until the last vestige is removed. Chronic endometritis is almost always the 
final result of such a process (Fig. 381). (6) A complete interval of rest may be 
noted until, after hours, days, or even months, the uterus suddenly expels its con- 
tents. (c) Decomposition sets in, the pieces soften and are exfoliated, a layer of 
granulations separating the live from the dead tissue, or the bacteria break through 
this barrier, sepsis and sometimes death resulting. (d) A placental polyp is formed, 
the attached portion of the placenta being well nourished, layers of fibrin being 
deposited and organized on the outside until a pedunculated tumor is created, 
which may protrude from the cervix. Syncytioma malignum is not so common 
in these cases as in hydatid moles. 

Diagnosis.—Threatened Abortion.—If the fact of normal pregnancy is known, 
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uterine hemorrhage and uterine pains signify that interruption of gestation threatens. 
It is not easy to diagnose early pregnancy when the uterus is contracting, because 
then it stimulates other conditions, for example, fibroid, chronic metritis, ectopie 
ovum. On bimanual examination the large, contracting and relaxing uterus, the 
beginning softening and shortening of the cervix, and the bloody discharge show 
that some abnormal process is going on. The rule is to treat every case of hemor- 
rhage, after a period of amenorrhea occurring in a woman capable of reproduction, 
as one of abortion. 

Differential diagnosis must be made from ectopic gestation, hemorrhage from 
cervical erosions (not rare), varices (very rare), hydrorrhoea gravidarum, and, in 
addition, all the conditions not associated with pregnancy, for example, neoplasms 
and malpositions. When pregnancy and threatened miscarriage are associated 
with a neoplasm, truly complicated conditions are presented for differentiation. 

Inevitable abortion is more easily determined—the cervix is shortened, its angle 
with the corpus straightened, the external os dilated, allowing the finger to feel the 
ovum, and pieces of the decidua or of the ovum are expelled; hemorrhage is more 
profuse, the bag of waters ruptures, and painful uterine contractions are usually 
present. These signs enable us to say that an abortion is inevitable, but in rare 
instances the cervix may close, the hemorrhage ceasing, and pregnancy goes on to 
term. The discharge of decidua is usually considered positive evidence of an un- 
avoidable abortion, but the author had one case of double uterus where the decidua 
was discharged from one side, the other being. pregnant. The rupture of the 
membranes may be simulated by hydrorrhcea gravidarum, or graviditas examnialis 
(q. v. p. 516). After pregnancy is determined the differential diagnosis in abortion 
has to deal only with ectopic gestation, and the latter must always be taken into 
consideration. Rarely the extrusion of a fibroid or a polyp simulates an abortion. 

Incomplete Abortion.—Is the uterus empty? Here the history of the passage 
of the fetus or of portions of the placenta may be useful, but unless the parts have 
been seen by competent eyes, the information must be questioned. We decide 
that something is left in the uterus when a woman who has had an abortion con- 
tinues to have irregular hemorrhages, with or without pains, or discharges bloody 
lochia, with occasional clots or bits of tissue, for a long time. Examination will 
reveal a large, soft, subinvoluted uterus, which sometimes contracts, with a succu- 
lent, patulous cervix through which the finger feels shreds of decidua, placenta, or 
clots. Microscopic examination of discharged or cureted pieces of tissue may show 
chorionic villi. In some cases the diagnosis as to whether the uterus is empty or 
not may be impossible without a curetage. The differential diagnosis must be 
made from subinvolution, endometritis post-abortum, ectopic gestation, fibroids, 
chorio-epithelioma, polypi, and occasionally the diagnosis of a previously existing 
pregnancy comes up. Even the microscope may fail to settle the question. The 
cureted material may show large and convoluted uterine glands (Opitz), but these 
are not pathognomonic. Hyaline degeneration of the uterine vessels gives more 
positive information. 

Prognosis.—l"ew women die from hemorrhage during abortion because, if 
the bleeding is marked, the patient faints and clotting stops the small blood-vessels. 
It is much different at term. If the hemorrhage is long continued, the unavoidable 
small loss during the abortion may prove fatal. Death is usually due to infection 
introduced from without, for example, by the criminal abortionist or by the phy- 
sician. through a lack of asepsis. It must be remembered that coitus can cause 
infection. of the uterus, which results in abortion, and may be followed by fatal 
i eae It is usual, however, in cases of septic abortion, to suppose that an 
abortionist has been at work. If the uterus has been perforated and sepsis results 
death is the more common termination. 
The prognosis as to health is worse than after labor at full term. Involution 
is slower, lasting several months, and if infection has occurred, the uterus may never 


ABORTION AND PREMATURE LABOR 459 


be normal again, but remains the seat of chronic metritis and endometritis. Endo- 
metritis post-abortum (Fig. 381), characterized by the prolonged persistence of 
groups of decidual cells and hypertrophy of the mucosa, is a frequent sequel of 
abortion, as is also pelvic peritonitis or cellulitis. In after years women who have 
had one or several abortions come to the gynecologist complaining of backache, 
sterility, and leukorrhea, and the examination shows a large, hard uterus, hyper- 
trophied cervix, a retroversion or retroflexion, thickening of the broad ligaments, 
and tenderness along the sacro-uterine folds. Such women may be invalids for 
life or require capital operations in order to be cured. 

Treatment.—Threatened Abortion —It is inadvisable to examine a woman 
threatened by abortion because of the danger of aggravating the uterine contrac- 
tions or causing hemorrhages to separate more of the decidua and ovum; therefore 
it is done only when a thorough diagnosis must be made, and then with the greatest 
gentleness. Rest in bed is the best treatment, and morphin may be given to 
procure absolute quiet of patient and uterus. Laudanum in 20-minim doses 
every four hours will usually suffice, but it may be necessary te give more, watching 
carefully the action of the 
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given, its action being an- 
ticipated by an_ olive-oil 
enema, the latter to avoid 
the patient’s straining to 
evacuate hard feces. If 
the bleeding ceases, the 
patient may be allowed 
more freedom in bed, and 
after five days may get 
up, but should resume her 
duties very slowly, return- 
ing to bed on the slightest 
show of blood; if the bleed- 
ing continues, a bimanual 
and specular examination is 
made, and if the cervix is 
inflamed and eroded, appli- 
cations of nitrate of silver 
(10 per cent.) and douches 
of permanganate of potash, Fic. 381.—Enpomerritis Post-aBorruM. 

1: 3000, are ordered. Ifthe 
bleeding recommences every time the patient becomes at all active, the abortion 
is inevitable, a mole having probably been formed. One may not allow repeated 
hemorrhages to debilitate the woman. The author, in several cases of placenta 
previa near term, has obtained a history of hemorrhages in early pregnancy. 
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How long to wait in these cases where small repeated hemorrhages occur is not easy to 
decide. If the local findings point to molar formation, one should not wait, but if the child is 
presumably alive, one will try to save it. Rest in bed, uterine sedatives, horse serum, human 
serum, transfusion should be employed to stop the bleeding, and frequent blood-tests made to be 
sure that the gravida is not becoming dangerously anemic. 


Inevitable Abortion.—Much difference exists in the treatment of abortion in 
progress as practised by different authors, and, indeed, no one plan will apply to 
all cases. A method that is ideal for the first twelve weeks must be modified to- 
ward the end of the fifth and sixth months, and again different conditions are pre- 
sented for treatment, as may be seen by reverting to the pages on the Mechanism 
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of Abortion. The ideal treatment would be ‘‘watchful expectancy,” meeting the 
indications as they arise, similarly to our conduct during labor, but expediency may 
demand more active interference. The patient may live far removed from medical 
help, or the physician cannot remain at the bedside during the prolonged course— 
sometimes days—of some abortions; moreover, nothing would be gained by it, 
since the child is always lost and infection might invade the uterus. 

If the hemorrhage is continuous, whether profuse or not, the cervix and vagina 
are to be tamponed. Objections to the tampon on the score of its inviting sepsis, 
being painful, and causing retention of urine are of little weight. The author 
treats, indirectly, through the Chicago Lying-in Hospital Dispensary, hundreds 
of abortions each year, and practises the treatment here recommended with uni- 
form success. 


Technic.—Everything needed is arranged near the bed or table, so that the operator, who 
usually has little assistance, may wait on himself. The patient is asked to empty the bladder, 
or she is catheterized before the tampon is inserted. The genital region is shaved, as for any 
gynecologic operation, scrubbed with soap and warm water, and then thoroughly washed with 
1: 1000 bichlorid. Painting with tr. iodi or 4 per cent. mercurochrome is recommended. The 
accoucheur sterilizes his hands, draws on sterile rubber gloves, and washes the vagina and cervix 
gently but thoroughly with 1 per cent. lysol solution. For the tamponade the dorsal, Sims’ lateral, 
or knee-chest position may be used: the former is the usual, the last a very good one if short of 
help. Whenever possible the author uses a table for such work. A perineal retractor, long dressing 
forceps, scissors, and catheter are the only instruments needed. First the cervix is packed with 
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Fig. 382.—Crryix Packep with Gauze AND Vacrna wits Corron IN THE TREATMENT OF ABORTION, 


a strip of narrow, plain, sterilized gauze, which extends up into the uterus (Fig. 382). T 2 
the vault of the vagina is filled with pieces of dry, thoroughly aenle cotton, or ma same ee 
dry out of a 0.5 per cent. lysol solution. After one layer of cotton is placed around the cervix 
it is firmly tamped into the fornices and the second layer then put in, the packing and tamping 
into place being executed by two fingers. The upper two-thirds of the vagina are thus tightly 
and evenly plugged, but the lower third needs only a loose pack, which is good too because it 
relieves the urethra from pressure. A gauze pad is laid against the vulva, a T-binder applied, mak- 
ing moderate counterpressure, and the patient put to bed. A properly applied tampon will stop 
hemorrhage absolutely, and every practitioner ought to be able to insert it. Often the author 
has removed a “‘tampon’’ consisting of three to six lumps of cotton pulled off a roll and placed 
in the vagina, without any attempt at aseptic preparation of the parts. 


The tampon is allowed to remain for from sixteen to twenty-four hours, 
and is not removed, even if the temperature rises. During the interval pains almost 
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always supervene, which means that the uterus is trying to expel its contents. No 
medicine should be given to allay this pain. Quinin, gr. iij, every hour for five doses, 
followed by pituitrin, 1 ampule every four hours, will sometimes hasten the ex- 


Fie. 383.—AuTHoR’s UTERINE CURET. 


This is half sharp, the shank is flexible, and a ring is inserted in the handle, so that the instrument may be held securely 
and at the same time delicately. All curets are dangerous and should be used with the same care as a scalpel. 


‘ 
pulsion of the ovum. This is especially useful when fever exists. Often the pains 
cease suddenly, and one surmises that the uterus has emptied itself above the 


Tue Fincer EXceELs ALL INSTRUMENTS, 


Fic. 384.—CuRETAGE WITH FINGER. 


tampon. A convenient hour is selected for the removal of the tampon, but prep- 
arations should have been made for curetage under anesthesia if this should be 


found necessary. Often the entire ovum is found lying on the tampon, its sepa- 
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ration having been aided by the damming back of the blood, and its expulsion 
having been accomplished by the uterine contractions. All that is needed in such 
cases is to go over the uterus lightly with a half-sharp curet, to make certain that 
pieces are not retained—especially in the tubal corners. Some authors advise 
against this curetage, but the writer does it in all cases, believing that the patients 
make quicker and more complete recoveries when the uterus is left absolutely smooth 
and clean. Without doubt much damage is caused by the curet in the hands of 
an unskilful practitioner, but this is no reason for condemning it—vather should 
we seek to qualify the practitioner to use all safe means for the patient’s benefit. 
If, when the packing is removed, the cervix be found still closed, it is best to 
tampon again and empty the uterus on the following day. Forcible dilatation of the 
cervix is an unsafe operation, and one the author avoids whenever possible. Steel 


Fie. 385.—Squrnzine our THE LooseNED CONTENTS OF THE UTERUS BY BIMANUAL COMPRESSION. 


divulsors (Goodell’s, Bossi’s, Hegar’s) even in expert hands have many times 
ruptured the uterus, and with fatal results. In the earliest weeks of pregnancy 
after the cervix has been softened, one may procure sufficient opening with the 
dilator to permit curetage. Later, if the cervix is closed and rigid, vaginal an- 
terior hysterotomy is the best method. Nowadays laminaria and other tents are 
rarely used because of the dangers of infection. 

When the cervix is open to admit one finger, the uterus is to be emptied, pref- 
erably under ether anesthesia. If the ovum protrudes through the os, it may be 
grasped by the fingers or a polypus forceps and withdrawn from the uterus: then 
the uterine cavity is revised by the finger, and rough places smoothed over ar the 
curet (Fig. 383). If the ovum is still in the uterus, it is completely loosened by the 
finger aided by the outside hand (Fig. 384). After it is freed from all its attach- 
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ments, combined pressure by the two hands may Squeeze it out into the vagina 
(Fig. 385). Shoutd this little maneuver not succeed, the free portion of the ovum is 
grasped by an ovum forceps (Figs. 386 and 387) and gently withdrawn. Excessive 
care is to be observed, first, to make sure that the ovum is really floating free in the 
cavity of the uterus, and, second, to be absolutely certain that the forceps do not 
bite into the uterine wall. The latter accident has happened repeatedly and the 
operator been staggered to find omentum or intestine in the grasp of the instrument 
This accident may be avoided by first separating the ovum by the finger inserting 
the forceps under the guidance of the finger, and then rotating the Pade of the 


Fic. 386.—Ovum Forceps. 


forceps during the act of closing them, a little trick which the author has attempted 
to illustrate in Fig. 389; on the least suspicion that more resistance is encountered 
than is to be expected the instrument must be released. After the main portion of 
the ovum is removed, the finger is inserted and the endometrium scraped clean and 
smooth. Since rubber gloves are used, we lose the assistance of the finger-nail. 
If the cervix is large enough, the finger is covered with gauze, and thus the thick 
decidua may be rubbed off, but usually in early abortions it is necessary to use the 
curet. In using the curet the uterus is to be pulled down by means of a vulsellum 


Fic. 387.—Ovoum Forceps. 


forceps (Fig. 392). This straightens the canal and brings the organ within reach. 
Then a thick blunt sound is passed to determine the shape of the uterine canal and 
the length of the cavity. The curet is passed up to the fundus uteri with the gentle- 
ness of the passing of a urethral sound, being held lightly and delicately in the fingers, 
not in the fist. Exerting slight pressure on the scraping edge of the curet, the 
instrument is drawn down and out of the cervix with a single slow, even, gentle sweep. 
It is cleansed by moving it to and fro in a solution of lysol, then reinserted, and the 
process repeated, first going over the posterior wall, then the anterior, then the 
corners of the uterus, then the fundus from one tubal opening to the other. No 
to-and-fro movements are made in the uterus; each stroke of the curet must be 
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from above downward and out. The broadest curet that will go through the 
cervix is to be used, but the smaller ones may be needed for cleaning out the tubal 


A 


Fig. 388. Fig. 389. 


Fig. 391. 


Fig. 390. 


Figs. 388, 389, 390, anp 391.—A Anp B, Fautty Metrsop or Usine Ovum Forcrps, Brincinc DANGER oF PER- 
FORATION. C anp D, Correct MrrHop or Usine Ovum Forceps. 


corners. By placing two fingers in the vagina one can control the movements of 
the curet on the anterior and posterior walls (Fig. 393), and by palpating the fundus 
through the abdomen one can follow it as the upper portions and tubal corners are 


Fic, 392.—VULSELLUM Forcrps witH TEETH PROTECTED TO PREVENT INJURY TO RUBBER GLOVES WHILE OPERATING. 


scraped, thus avoiding the danger of perforation (Fig. 394). Now the finger revises 


the uterus, and any piece of tissue found adherent is loosened or removed by the 
curet. 
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Before the end of the twelfth week the removal of the ovum is easily accom- 
plished, and dilatation of the cervix to admit one finger is usually sufficient. After 
this period the fetus is larger and more dilatation is required, for which reason the 
tampon should be used to procure it, or a small colpeurynter is employed. Again 
the author warns against rapid dilatation with steel divulsors. If, at the time of 
operation, the cervix is not large enough to deliver the fetus entire, it may be de- 
livered after morcellement. With the fingers in the uterus a foot is drawn down, 
and with scissors the body is split along the spine, grasping successively higher por- 
tions of the trunk. Heed is paid to the sharp little bones, and all attention con- 
centrated on preventing injury to the cervix. With a sharp-pointed scissors the 
skull is punctured, ad the head squeezed flat with the ovum forceps and delivered. 
If, inadvertently, the trunk is pulled off the head, the operator may have not a little 
trouble in engaging the round, floating body in the grasp of the ovum forceps. 


/ 


Fic. 393.—Fincrers Fottow Every Movement or Corer. 


Fig. 387 shows a good instrument to use in this emergency—an old-fashioned stone 
forceps; the blades are opened in the uterus, and the head pressed into them by the 
abdominal hand. A better way, in difficult cases, when the cervix is very long, 
thick, and hard, is to make a transverse incision in the vagina at its Junction with 
the cervix, push the bladder from the anterior wall, and incise the uterus, as in 
“} 
vaginal cesarean section. Any one who has attempted to remove a five months 
fetus through a long, hard, closed cervix will appreciate its difficulties. 
i r is us , mild; -arely is 1 1eS8¢ k, and the author 
Accidents.—Hemorrhage is usually mild; only rarely is it necessary to pack, and | 
recommends narrow gauze impregnated with ’a mild antiseptic (for example, weak iodin), placed 
with a curved dressing forceps or the tubular packer shown on p. 967. If, when called to an abor- 
tion, the woman is in shock from loss of blood, the uterus and vagina are to be quickly packed, salt 
solution administered, and the emptying of the uterus left until the next day, by which time re- 


very from the effects of the hemorrhage has occurred. 
a Seas of the uterus is a not infrequent occurrence and not seldom fatal. It is due to 
ignorance of the dangers of curetage and rough handling by the operator, but may also occur 
to the most skilful, because the uterine wall is sometimes pathologically soft and friable. This is 
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especially true in septic cases and during the puerperium. Diihrssen reports that after extir- 
pation of a uterus inadvertently perforated, the organ was found to be so soft that the curet sank 
into it merely by its own weight. The placental 
site feels rough,’and the fissures in it allow the 
finger or curet to enter the mucosa (Fig. 395), 
giving the impression that there is a piece of 
placenta still adherent. Thus the operator is mis- 
guided, and soon perforates into the peritoneal 
cavity. If the uterus is soft, the curet may be 
punched through its wall, especially if the oper- 
ator uses force on the upstroke. Branched or 
bougie dilators may rupture the cervix and lower 
uterine segment, and the polypus or ovum forceps 
may grasp and tear off the inverted uterine wall, as 
in Fig. 390. All these accidents may be avoided by 
using the fingers, where possible, and by observ- 
ance of the rules for their prevention. One diag- 
noses a perforation by the excessive freedom of 
movement of the end of the curet, the depth to 
which it disappears in the uterus, and the im- 
pingement against the bony. walls of the pelvis. 
Not to recognize sucn an accident until.gut or 
omentum is visible would be an inexcusable error 
of art. If a perforation occurs, the case imme- 
diately assumes a serious aspect and requires 
most careful consideration. Should there be the 
least suspicion of injury to the bowel or the 
omentum, the belly is to be opened immediately, 
the damage, if any, repaired, the uterus opened, 
cleansed, and sutured, after which it is drained 
through the vagina. Small gut is sutured or re- 
sected. The injured large intestine is drawn up 
into the wound and an artificial anus made. In the 
; assurance that the viscera have not been hurt, 
vaginal anterior hysterotomy is to be performed, the uterine cavity emptied, the rent lightly 
packed with gauze, leading this into the vagina, and then the uterus closed as after vaginal cesa- 
rean section. This method is safer than to attempt to curet the uterus and to try to avoid the site 
of injury. There is always the danger of enlarging the perforation and of injuring the bowel in thus 
operating bundly. A single perfo- 
ration of the uterus may be treated 
by packing, though the accoucheur 
always takes a little risk here if the 
finger cannot confirm the diagnosis 
of the extent of the damage. 

In clean cases the above treat- 
ment will almost always save the 
patient, but if the abortion was 
septic, especially if the infection was 
streptococcic, a uterine perforation 
is usually fatal. For this reason im- 
mediate extirpation of the uterus is 
the best treatment for such an ac- 
cident—vaginally, if there is posi- 
tively no injury to the bowel; other- 
wise abdominally, with the needed 
repair of the viscera. I prefer the 
abdominal method because one can 
work with greater positiveness. 
Should the radical operation be im- 
possible, the contents of the uterus 
must be removed, after vaginal hys- 
terotomy, if necessary; then the 
uterus and the pelvis are to be 
broadly drained. After-treatment 
consists of sitting the patient up in 
bed to insure drainage and the free 
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Fig. 394.—SHowine HOW A 
Urerrus 1s Hasiry Prr- 
FORATED WHEN RETRO- 
FLEXED. 


administration of saline solution Fre. 395.—PuacentTau Sirs in ABORTION, 
per rectum. The uterine gauze 1S The slightly raised cleft surface gives the impression that pieces of pla- 
removed in thirty-six hours; that in centa are still adherent. 


the culdesac of Douglas in sixty 

hours, being replaced or not, depending on the patient’s condition. It is wise to discover, before 
treating an abortion case, whether any one has passed instruments into the uterus, because a 
perforation may have thus been made, which later is laid at the door of the honest practitioner. 
An x-ray picture of the pelvis is to be taken to discover a foreign body, catheter sound, tent, ete. 
If such is there it must be removed, vaginally if possible, otherwise abdominally. If peritonitis 
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exists, drain, but do not extirpate the uterus. Laparotomy is always indicated when the uterus 
has been perforated by a questionable operator. 

Acute Dilatation of the Uterus.—Occasionally, while cureting a uterus, the curet slips far 
beyond a normal depth and the operator fears he has perforated the organ. Examination shows 
no puncture, and the conclusion must be drawn that the uterus dilated suddenly, or that the 
instrument passed into the tube (?). The author has observed 2 cases where the uterus seemed to 
dilate enormously during early pregnancy. Wulff gives latest literature. 

Incomplete Operation.—Rarely the accoucheur may be unable to empty the uterus com- 
pletely, which occurs more commonly after the fourth month. The cervix offers unexpected resist- 
ance, or the morcellation of the fetus is impossible and preparations have not been made for 
a cutting operation. Whether the case is clean or not, the mode of procedure here is to pack the 
uterus firmly with weak iodin gauze. A leg of the fetus may be drawn down and the cervix tightly 
filled around it. Usually pains start up, and they may be aided by quinin and pituitrin, and after 
twenty-four hours, on removing the packing, the remnants of the ovum come with it. During the 
operation of morcellation the pieces of fetus, placenta, ete., delivered should be spread on a towel 
and fitted together, thus removing all doubt as to how much remains in the uterus. 

Extra-uterine pregnancy must be thought of before every curetage, and a careful bimanual 
examination made to eliminate it. Such an operation on the uterus would almost surely 
cause rupture of the sac. Indeed, itis necessary to make a careful bimanual examination as a 
routine practice before operating, to discover the existence of adnexa tumors, for example, preg- 
nancy, pus-tubes, appendicitis, and to determine the position and mobility of the uterus. 

1 neomplete Abortion.—After the diagnosis of material remaining in the uterus 
has been made, the best treatment is its removal, without trusting entirely tonature’s 
efforts. Two courses are advised: one, immediate curetage, dilating the uterus 
if necessary; the other, packing the uterine cavity, tampon of the vagina, and wait- 
ing for the contractions of the uterus to expel its contents. The author recommends 
the latter course for general practice. If the patient is in a good maternity hospital, 
and on the first examination the cervix is found soft and open for the finger, the 
uterus may be cleared of its contents at once and the case thus definitively ended. 
After the tamponade of the uterovaginal tract the treatment is the same as that given 
under Abortion in Progress. 

Septic Abortion.—When the cavity of an aborting uterus becomes infected, we 
speak of septic abortion. Most of such cases are the result of criminal interference 
by midwives or other abortionists, but sometimes the woman herself passes instru- 
ments into the cervix or injects fluids of some kind—usually irritating antiseptics. 
Thomas tells of a physician’s wife who had pushed an umbrella rib up through her 
diaphragm. The author had a case where the belly was found full of milk, which 
the unfortunate woman had injected into the uterus. The diagnosis in such in- 
stances is very difficult, because the patient generally denies the facts. A thorough 
physical examination of the whole body will not fail to locate the trouble in the 
genitalia, and then the demonstration of gestation will clinch the diagnosis. The 
signs and symptoms of infection will be considered under Puerperal Fever. 


Schottmiiller, in 100 cases of septic abortion, found the following bacteria: 
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The Streptococcus putridus could be frequently demonstrated in the blood, even in those 
cases where the process was believed, from clinical manifestations, to be purely local, 7. e., a 
sapremia, and it also caused violent salpingitis and fatal peritonitis. 

Formerly, the accepted treatment of septic abortion was the immediate empty- 
ing of the uterus, by forcible means if necessary, and this practice is still quite 
general both here and abroad. My experience, however, taught me that this 
method carried certain risks with it, and I learned also that it was not a dangerous 
procedure to leave a uterus full of infected ovular remnants to the powers of nature. 
It has been found that the traumatism of curetage, digital as well as instrumental, 
may be fatal, a superficial and not dangerous infection being converted into one 
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with strongly invasive qualities. Parametritis, salpingitis, peritonitis, and death 
oftener follow such drastic interference than the expectant treatment, and the dura- 
tion of the illness is not much lengthened. The chill and high fever which so often 
result from uterine manipulations in septic abortion are the expression of the flooding 
of the system with bacteria and toxins. After curetage in putrid infections the tem- 
perature soon becomes normal, but if the pus coccus, especially an invasive strepto- 
coccus, was present, the woman becomes very sick, and recovers, if at all, much more 
slowly. If we knew a virulent, invasive organism to be the cause of the infection, 
extirpation of the uterus would be the best treatment, but, unfortunately, science 
does not yet permit us to prove this in time for action. (See Puerperal Infection.) 

Some operators clean out the uterus only when the streptococcus is absent 
from the smears and cultures, but experience has shown that it is impossible to rely 
upon the laboratory findings in such cases. Others rely on the local findings and 
abstain from cleaning out the uterus only if the pelvic organs are tender or pal- 
pably inflamed. This also is an unreliable guide. 

My practice, therefore, in cases of septic abortion is as follows: First, a careful 
history of the cause is obtained. The physician must explain to the patient the 
dangers of making false statements or of hiding the truth. If there is reason to 
believe that she or an abortionist has passed an instrument through the uterus, or if 
there are symptoms of peritonitis, the belly had better be opened at once, the uterus 
extirpated, and the pelvis drained. If perforation is not suspected, one must decide 
whether there is anything in the uterus. The history, uterine contractions, continued 
bleeding, and the findings on vaginal examination—the large uterus, open cervix, and 
protruding masses—will settle this point. In cases of doubt, leave the uterus alone. 

If there is no hemorrhage, place the patient in the Fowler position, clean out 
the bowels, push the nourishment and liquids, give plenty of fresh air, and wait and 
watch. Usually in a few days the temperature subsides, the pulse slows, and 
distinct betterment is apparent. After the temperature has been normal for ten 
to fourteen days the uterus is evacuated, but usually it empties itself before this 
time and uterine activity may be aided by quinin and pituitrin. Where bleeding 
forces the hand, the interference must be done in the gentlest possible manner. 
Masses protruding from the cervix into the vagina are to be grasped by placenta 
forceps and withdrawn, then the uterus is lightly filled with weak iodoferm or 
weak iodized gauze by means of a tubular packer and the vagina tamponed with 
sterile cotton—if possible, without anesthesia. At the end of twenty-four hours 
the gauze is removed, and often the ovular remnants come with it. If not, the 
procedure is repeated. If hemorrhage recurs on the removal of the second tampon, 
it may be wiser to completely empty the uterus, using the finger as a guide and 
ovum forceps to remove masses, the curet only if unavoidable. All squeezing or 
massage of the uterus must be omitted. Before and after uterine interference in 
septic cases the author uses a douche of weak iodin solution, and when the uterus 
has been emptied, a light drain of weak iodized gauze is inserted to remain ten or 
twelve hours. This absorbs the blood, and when removed brings away shreds of 
membrane, leaving the endometrium perfectly smooth. 

After this single cleansing of the uterine cavity no local interference with the 
reparative processes of nature is allowed, unless an abscess forms or other surgical 
indications arise. 

In proposing a more expectant treatment for infected abortions the author is 
not alone. Ries and Watkins, of Chicago, Montgomery, of Philadelphia, Polak, of 
Brooklyn, Traugott, Benthin, and Winter, Bauereisen (1920), Latzko (1921), Baisch, 
de Bengoa, of Spain, and others published the same views. Dietrich in 1923 col- 
lected 10,000 cases of septic abortion, showing 4.8 per cent. mortality with active 
treatment and only 3.1 per cent. with the expectant. Veterinarians have long 
been aware of the dangers of forcibly cleaning out the septic uterus. The general 
surgeons, too, are adopting a less drastic method of treating local infections. 
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Summary of the Treatment of Abortion —1. Threatened abortion—Rest in bed 
and opiates. 

2. Abortion in progress—(qa) If the hemorrhage is marked, pack the cervix with 
gauze and the vagina with cotton; (b) next day remove the tampon; if the ovum is 
delivered, empty the uterus with finger and curet; (c) if the ovum is not delivered 
and the cervix fully dilated, remove the ovum by traction, expression, or by the 
fingers, then revise the uterus with finger; (d) if the cervix is still closed, tampon 
again, aid expulsion with quinin and pituitrin; later vaginal anterior hysterotomy. 

3. Incomplete abortion: (a) If the cervix is open, empty the uterus at once; 
(b) if closed, pack the uterine cavity with gauze and the vagina with cotton, quinin 
and pituitrin; (c) next day remove the same and treat as No. 2. 

4. Septic abortion: Fowler position, roborant diet, etc.; if hemorrhage, tam- 
pon, quinin and pituitrin; when acute symptoms subside, evacuate; avoid ungentle 
handling of uterus. 


¢ 


Habitual Abortion.—This is one of the most unsatisfactory conditions the obstetrician has 
to treat. Women may have ten to twelve or more abortions without apparent cause and urgently 
demand relief, which is not always forthcoming. The author’s routine in such cases is as follows: 
A careful examination of both husband and wife is made to discover, if possible, the cause, follow- 
ing closely the lines indicated on pp. 450 and 453, q. v. At least two Wassermann tests of both 
parents are demanded in doubtful cases. If the abortions occur in the early months some local 
cause in the wife will usually be found. If in the later months, syphilis, toxemia, hypothyroidism 
and constitutional diseases are sought. 

If a reasonable cause is determined, an attempt is made to remove it before the wife con- 
ceives again, but this is not always possible and, further, often no certain cause is discoverable. 
Search is made for focal infection, and if an aborted fetus is obtainable, it, the placenta, and the 
cord are examined bacteriologically. The husband is examined for infectious urethral discharges. 

If lues is suspected salvarsan is prescribed for both parents, and in all cases, whether it is 
suspected or not, iron, arsenic, mercury, and iodin are administered as alterative tonics, and 
these are continued throughout gestation. An interval of two years is allowed before another 
pregnancy, and in the meantime both parents, by outdoor sports, travel, etc., get themselves into 
perfect physical health. 

During gestation lues, toxemia, diabetes, etc., cervicitis, displacements can be treated more 
or less successfully. On empiric grounds corpus luteum is given in the early months and small 
amounts of thyroid throughout preg- 
nancy. de Snoo recommends 3 to 
6 grains of dried young placenta 
(trophoblast) daily. +The diet should 
be rich in calcium, milk, vegetables, 
and fruits. 

The patient is kept in bed at 
the times the menses usually fall 
due, at the periods she has had the 
abortions in previous pregnancies, 
and she is enjoined to excessive 
care in exercise, and complete ab-  fres}, 
stention from coitus. Later most clot y ; 
of the weeks are spent in bed, and, i fe ial EY Fresh 
if needed, an occasional dose of ae i ; “ 
morphin is given. 

Changes in the Ovum After 
the Death of the Fetus and Missed 
Abortion.—if the fetus dies in the 
early weeks, the chorion and the 
decidua, which are nourished by 
maternal blood, may go on growing, 
but hemorrhages—apoplexies—are 
very common in the decidua, and 
one causes another until the whole 
periphery of the ovum is invaded. 
The cavity of the amnion is crowded 
together, or the blood may, 1n rare 
cases, break into the ovum itself. 
This is called a “blood mold” (Fig. ' 
396). Or the membranes may un- Pe aod Sneoos Nisin. 
dergo an eccentric hypertrophy and 
the amniotic cavity grows larger, l Ter 
fills with fluid, and may be the size of that of an ovum of two months. Adhering to one side is 
found a fetus of three weeks. When the mole is older and, to a certain extent, decolorized, it 


Villi 


Decolorized 
portion 


Amniotic 
cavity 


470 THE PATHOLOGY OF PREGNANCY, LABOR, AND PUERPERIUM 


is called a “fleshy mole.” These moles usually cause repeated greater or smaller hemorrhages 
until finally the uterus expels them or the attendant interferes. 

Breus describes a mole in which the amniotic cavity was invaded by smaller or larger sub- 
chorial hemorrhages, calling it a tuberous subchorial hematoma. Taussig gave it the name of 
hematoma mole (Fig. 397). In some unexplained cases the placenta may continue to grow after 
fetal death, and an enlargement of the amniotic cavity has also been found by the author. 

Later in pregnancy, after the fetus has obtained some bulk, changes similar to those of a dead 
ectopic fetus are observed, and it may be days, months, or years before the ovum is expelled. 
These are cases of ‘missed abortion,” a term first used by Duncan, and are not rare, as many 
authors state. (1) Maceration is most common, the fetus imbibing the dissolved blood-pigments 
—foetus sanguinolentis. Its tissues are soft, the joints loose, especially the cranial, the brain is 
liquefied, the skin flabby, the epidermis missing in large patches, exposing the deep-red corium, 
and the cord thick and blood-stained; the placenta, which may go on growing even after fetal death 
and may attain remarkable size, is large, pale, and soft. It is impossible to decide from these 
changes how long the fetus has been dead, because sometimes, even after many days, little alter- 
ation of the tissues is found, and again the disintegration occurs rapidly—due to the presence of 
enzymes in the liquor amnii. (2) Mummification occurs more rarely. The fetus dries up, becomes 
leathery, and may give considerable trouble in removal by morcellation. The liquor amnii is 
absorbed, or represented by a thick yellow or greenish paste, the placenta being a tough white 
infarcted mass. This condition occurs oftenest with twins when one of the fetuses dies in the 
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Fie. 397.—Hrmatoma Mote (Specimen or Cutcaco Lyinc-in Hospirat), ; 


early months and is pressed against the uterine wall b i i 
Y Q a y the growing twin—fcetus 
ee (Fig. ean Ne eho is condition). (3) isthe peda formation Thin is ereens 
alin the uterus itself. (4) Septic in ection of the uterine contents is common i i 
not in cases of “missed abortion,” unless instrumental interference has been ee a oe 
has sa ee : Ee after months septic infection may occur, bags 
issed abortion seldom gives marked symptoms. The sympatheti 
S. a e - 
Se ee ee usually cease Ma the death of the fetus; the beesct and hey Rents renee 
ss; the uterus stops growing and assumes a peculiar non-resilient consi i 
contractions (minus pains), and a brownish, somtimes fetid, discharge Hee a Cones oes 
ra of malaise, loss of flesh, anorexia, chilliness, anemia, and afternoon [temperature s dust 
eginning decomposition of the ovum and demand interference. The diagnosis of nied ab Ee 
tion is made on two bimanual examinations with an interval of a month between th : “The 
weer grows smaller, not larger, harder, not softer. It is best to wait two months beforerd idi ‘ 
t ree the ovum is dead, because sometimes, normally, the uterus does not grow regularl a aa ain 
a hydatid mole may cause an excessive enlargement of the uterine tumor. From tis histoty pe 
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learns that the periods have been absent for several months, that a slight bleeding, with or with- 
out pains, had occurred, since which time the signs and symptoms of pregnancy had retrogressed. 

These points are very useful in the differential diagnosis which has to be made from fibroid. 
After one is assured that the ovum is dead, the uterus had best be emptied. The indolence of the 
uterus in such cases is sometimes remarkable, the author having not succeeded in days of effort in 
getting regular pains started, and having finally to incise the cervix to be able to clean out the uterine 
cavity. Hemorrhage after the curetage is the rule, and a firm uterine tampon is usually required. 

_ Dissolution of a very early fetus and resorption, with regeneration of the decidua without ex- 
foliation of the same, has been reported, but such an occurrence is extremely rare, and in all proba- 
bility often is an error of diagnosis, the fetal and decidual structures having escaped unobserved. 

Medicolegal Aspects of Abortion——When the accoucheur has to deal with a criminal 
abortion, he should always have counsel, or put the patient in a hospital, avoiding all appearance 
of secrecy. This would excite the suspicion of connivance at the deed. While it is impossible to 
do so, it would be best for every one concerned if every case of criminal abortion were reported 
to the police authorities. Certainly if the patient dies the coroner must be notified, any other 
course, as signing a certificate giving a fictitious cause of death, being not alone reprehensible, 
but very hazardous. An antemortem statement as to whom to blame for the woman’s condition 
is very desirable, even though the physician may not use it. The physician should obtain an 
accurate history, keep full records of Ais findings and the course of the disease, and in holding an 
autopsy on such a case the minutest details of the conditions found in the pelvis must be observed 
and noted carefully in duplicate, especial search being made for evidence of injury. ; 

The accoucheur is often called to testify as expert in accident cases, the woman suing for 
damages on the ground that an injury interrupted her pregnancy. The abortion must follow very 
shortly on the alleged injury, or the death of the ovum must be shown to have very soon followed 
it, and the ovum must be otherwise normal, and the woman present none of the recognized causes 
of abortion, for the medical witness to be able to assert for or against the plaintiff. Indeed, in 
these actions the witness can usually only say that it is or is not probable that the abortion was 
caused by the accused injury. 

Slight superficial maceration of the skin has been observed in fetuses delivered alive—due to 
toxemia, or the bile acids of the meconium. Must differentiate lues, impetigo, septic eruptions. 
The diagnosis of a previous abortion may need to be made, a subject which was discussed under 
the Diagnosis of the Puerperium. 


Premature labor is a labor in miniature, and hardly requires separate discus- 
sion. Abnormal presentations are more frequent than at term, the breech present- 
ing thrice as often. Shoulder presentation is also common, but usually nature 
terminates the case by either spontaneous rectification or evolution. (See Chapter 
L.) Special regard must be paid to the child, because, owing to its delicacy, it 
may be injured during birth. Cephalic presentation is the best for premature 
babies, a fact always to be borne in mind in operative deliveries before term; in- 
deed, the indication for operation must be strict in such cases. Arrangements are 
to be made beforehand to receive the weak infant into a warm atmosphere—an 
incubator, if possible. Shock is a vital factor with them. 

Anomalies in the separation and expulsion of the placenta are perhaps a little 
more common than at term, and the accoucheur must see that the uterus is thor- 
oughly emptied and in firm contraction. Involution is slower than at term. Ergot 
is to be given for ten days postpartum. 
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CHAPTER XXXIII 
ABRUPTIO PLACENTZ 


Ur to 1664 all hemorrhages occurring during pregnancy were considered as 
due to premature detachment of the placenta from its supposed invariable site, the 
fundus uteri. At this time Paul Portal proved that the placenta could be attached 
to the cervix at the internal os. Rigby, in 1775, differentiated between cases of 
detachment of the placenta situated above the zone of the dilatation of the uterus 
and those below that zone. He said that in the latter class of patients, owing to the 
fact that the placenta must necessarily separate to allow the passage of the child, 
hemorrhage was “unavoidable,” while in the former the “separation of the placenta 
must be owing to some accidental circumstance, to violence done to the uterus by 
blows or falls, to some peculiar laxity of the uterine vessels from badness of habit, 
or fever, or to some influence of the passions cf the mind suddenly excited, such 
as fear, anger, etc.” ‘Accidental hemorrhage,” is still used especially by British 
authors to designate the premature separation of the normally implanted placenta. 
“Unavoidable hemorrhage’ is a term seldom used, but it means placenta previa, 
the development of the placenta in the zone of dilatation. The author suggests 
the term abruptio placente to take the place of the cumbersome, generally used 
term, and to go with the short and expressive “placenta previa.” Abruption of 
the placenta means a forcible breaking off of the organ from its normal site, and, 
in reality, is an abortion at or near term. Clinically, it is usually easy to differentiate 
between placenta previa and abruptio placentz, but the author is convinced that 
many times accidental hemorrhage is due to the detachment of the placenta situ- 
ated low in the uterus, but just above the upper boundary of the zone of dilata- 
tion. The case partakes then of the characteristics of both conditions. 

Abruptio placenta, if one includes the milder instances, occurs oftener than is 
generally believed. Complete separation of the highly situated placenta is rare, 
and probably occurs much less often than once in 500 cases. In over 20,000 con- 
finements at the Chicago Lying-in Hospital there were only 14 cases of complete 
placental detachment with threatening internal hemorrhage, but there were, in 
addition, 35 partial detachments, the placenta showing a firm antepartum clot, 
and the clinical course of labor having been distinctly pathologic. In practice 
we easily distinguish grades of severity, the grave and the mild. The grave cases 
occur during the last third of pregnancy, and are usually toxemic in nature; the 
milder ones, which are of greater frequency, occur during labor, especially near 
the end of the second stage, and are likely to be of mechanical origin. 

Causation.—The causes, of which there are many, are divided into three general 
groups: (1) Pregnancy toxemia and chronic nephritis; (2) diseases of the endo- 
metrium and ovum; (3) traumatism. 

1. Winter pointed out the frequency of nephritis in abruptio placente. 
Fehling had already shown the coincidence of placental infarcts and hemorrhages 
in chronic nephritis (the placenta albumenurique, or truffé of the F rench); in 58 
cases collected by Hofmeier nephritis was shown in 33. 

The association of pre-eclamptic toxemia and eclampsia with placental, 
retroplacental, and myometrial hemorrhages has been frequently noted. Faure, in 
1899, Muus, in 1906, Bar and de Kervilly in 1906, reported cases which indicated 
that there is more than coincidence in this association. Brindeau, Essen-Moeller, 
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the author, and many others (see Ahlstrém) have come to believe that a pregnancy 
toxemia often hes at the bottom of the pathologic local changes and symptoms 
found in abruptio placentz. Portes found toxemia in 91.3 per cent. of cases in 
Couvelaire’s clinic. 

A discussion of the origin and nature of this toxemia would take us back to 
the chapter on Eclampsia, g. v., p. 379. The majority of opinions favor the 
belief that the ovum is the source of the toxins. Their nature is unknown, but in 
the disease under consideration they affect the blood and blood-vessels like a 
hemorrhagin. In 1901 I drew attention to the hemophilic nature of some of these 
cases, and Williams recently compared the pathologic changes in the uterus to the 
local manifestations of certain venomous snake-bites. 

Aschner tried to prove that unreduced piacenta albumin could damage the 
spongiosa vessels and thus cause blood extravasations and abruption, while at the 
same time the kidneys suffer in the attempt to excrete the irritating placental 
product. We have known for many years that in eclampsia and other toxicoses 
purpuric manifestations are common. 

2. Studies of the endometrium, of the uterus, and the placenta have not 
given much of value. Endometritis (Weiss) is rare; degeneration of the decidua 
(Gottschalk, Schickele) is not constant; syphilis, arteriosclerosis, myometritis 
bave been mentioned, but the only constant local finding has been a more or less 
marked bloody infiltration of the decidua and myometrium, and this is probably 
due to some noxa which causes an abnormal permeability of the spongiosa blood- 
vessels. Whether a diseased ovum furnishes the noxa, or the latter reaches the 
uterus from elsewhere, we do not know, but the evidence points to a placenta-toxin. 
As in eclampsia, the rdle infection plays needs study. Hofbauer showed that 
histamin causes changes in the uterus similar to those of abruptio. 

3. In the presence of one of the above conditions even a slight trawma may cause 
a separation of the placenta, and a hemorrhage having been once started, the 
blood works its way between the soft Jayers of decidua and completes the abrup- 
tion. A jar, turning suddenly in bed, coitus, a blow or kick on the abdomen, the 
action of a purge, severe coughing, have all been assigned. In Holmes’ collection 
of 200 cases from the literature accident was given in 67. 

Basedow’s disease, high blood-pressure, even a severe mental shock causing 
disturbance of the local circulation may start a hemorrhage in the spongiosa, 
Morse sought to show experimentally that torsion of the uterus could cause abrup- 
tion of the placenta. ; 

During labor several accidents may cause detachment of the placenta, as 
sudden emptying of a large polyhydramnion, the loosening of the placenta which 
sometimes follows the delivery of the first twin, the retraction of the uterus above 
the child, stopped in its progress by an obstruction in the pelvis, the operation of 
version, when the uterine wall is stretched and distorted by the rotation of the 
child, during delivery of the trunk in breech presentation, delayed rupture of the 
membranes, which are pushed down, dragging the placenta along, use of bags, 
bougies, gauze, and, finally, traction exerted on the placenta by a cord actually or 
relatively too short. ' 

Pathology.—Separation of the placenta is always accompanied by marked 
hemorrhage unless the fetus has been dead long enough to allow thrombosis to 
occur in the uterine sinuses. Since the full uterus cannot retract over its contents, 
the sinuses remain open and the cavity of the uterus is exposed to the full force of 
the arterial circulation. The blood escaping under the decidua basalis may pursue 
four directions: First (Fig. 398), and most rarely, it may bulge out the uterine 
wall toward the abdominal cavity and bulge into the cavity of the ovum, the edges 
of the placenta remaining attached to the uterus; second, it may dissect up the mem- 
branes all the way round, severing almost all the connections of the ovum; third, 
it may break into the liquor amniui, and finally it may seek a direct passage outward 
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from the edge of the placenta under the membranes through the cervix into the 
vagina (Fig. 399). The first three varieties are called “‘concealed hemorrhage,” 
and usually are the most serious, but in all cases the exit of the blood may be blocked 
by the head or membranes or a firm clot plugging the cervix. The uterus may be 
immensely distended by the blood, the author in one case removing almost three 
pints of clots postpartum. A fatal intra-uterine hemorrhage may occur without a 
drop of blood showing externally. A few reports are on record where the placenta, 
fallen from its site, has come to lie over the internal os—prolapsus placentz (Fig. 
401). Most of these cases were probably placenta previa, but a real prolapse of 
the placenta occurs, and it makes a great deal of difference in the treatment. In 
306 cases of abruptio placentze collected by Holmes and Goodell, 193 showed ex- 
ternal hemorrhage. In all the author’s 
cases external hemorrhage followed the 
internal, so that the rule is that the bleed- 
ing in abruptio placente is first internal 
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Fria. 398.—ABRUPTIO PLACENTA. INTERNAL OR “Con- Fria. 399.—ABRupTIO PLACENT2; COMBINED INTERNAL AND 
CEALED’’ HEMORRHAGE. EXTERNAL HEMORRHAGE ; 


or concealed, then combined, external and internal. The mildest case and, for- 
tunately, the most common, is the purely external hemorrhage (Fig. 400). Blood 
may escape into the peritoneal cavity through the tubes. Without doubt small 
hemorrhages under the placenta occur frequently during the latter weeks of preg- 
nancy, and organize without producing alarming symptoms, but are discovered 
by the watchful accoucheur in the evidences on the delivered placenta; for example 
infarcts and hard old, almost completely fibrinous clots, adherent to or incon 
porated in the membranes or decidua. By reverting to the history of a slight 
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trauma, a sudden pain in the belly, perhaps a slight bloody show, the connection 
is made clear. The placenta in cases of abruption may ‘show the evidences of 
several hemorrhages or red infarcts of varying dates; it may be torn or compressed 
by the clots (Fig. 402), or it may show no signs save a large retroplacental hema- 
toma similar to that which occurs in the third stage of labor. 

Uteroplacental Apoplexy.—Couvelaire made an important contribution to 
our knowledge of the pathology of the serious cases of abruptio placente. He 
called the condition ‘“apoplexie utero-placentaire,”’ and likened the appearance of 
the uterus to that of an ovarian cyst with twisted pedicle. The surface was 


Fie. 400.—ABRuUPTIO PLACENTH. EXTERNAL Fria. 401.—Proxiapsus PLAcentsm. 
HEMORRHAGE. 


congested, brownish, with sugillations, which extended out on to the ovaries and 
broad ligaments. The uterine muscle was degenerated and infiltrated with blood, 
there were various sized petechis# under the peritoneum, some of which had rup- 
tured, and the serosa was split in places, allowing blood to escape into the free cavity. 
In the blood-vessels endarteritic and degenerative changes with thromboses were 
found. 

These findings would indicate a toxemiec (or infectious?) causation of the 
primary rhexis of the blood-vessels, with consecutive abruption of the placenta, and 
the bloody extravasations between the muscle-fibers would explain the atony of 
such uteri postpartum. Louros in similar cases found active dilatation of the 
veins and liver necroses, which, quoting Schwarz and Franz, be ascribes to ex- 


cessive vagotonia. 
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Symptoms.—During pregnancy a slight, perhaps repeated, hemorrhage from 
the uterus may indicate some disturbance of placentation which may be without 
apparent cause. It may follow a physical or mental traumatism, such as a blow, 
an automobile ride, a nervous shock. When injury is the cause a history of the 
same is given, but the symptoms may not come on for hours or even days after- 
ward. Upon delivery an organized blood-clot may be found on the placenta. If 
a gravida presents evidences of toxemia one is on the lookout for this complication 
and such foresight is also indicated if she has recently suffered from a mild or 
severe infection, e. g., tonsillitis or la grippe. 

There are mild and grave cases. Sometimes the first, slight hemorrhage under 
the placenta sets the uterus into vigorous action, which prevents any considerable 
intra-uterine bleeding and quickly delivers the child—often alive. Again the 
accident declares itself at once as serious. The severity of the symptoms depends 
on the blood loss and shock. These vary with the different causes and the degree 


Figs. 402, 402a.—PuLacenTAa FROM A CASE OF ABRUPTIO PLACENT®. (R. W. Holmes suggested the term Ablatio 
Placentz for this condition.) 


Note the deep crater, from which part of the clot has been removed. This is pathognomonic. In 402a note the com- 
pression of the placenta by the clot. 


of separation, and whether or not uterine action is inaugurated. Sudden, severe 
pain in the belly, often at the site of the placenta, of a tearing character at first, 
later a dull tense ache, interrupted by colics—these are the usual symptoms. 
Occasionally nausea or vomiting occurs. Now the symptoms of acute anemia 
supervene, together with those of shock, from sudden distention of the uterus and 
absorption of toxins from wounded tissue. Dizziness, faintness, shortness of breath 
precordial anxiety, and oppression appear in order; the woman yawns or sighs te 
quently, and complains of ringing in the ears, spots before the eyes, that she sees, 
everything black, and is harassed by great thirst. Later she lies apathetic on the bed 
or may faint. This loss of consciousness may last a few moments to a half-hour. and 
is replaced by restlessness, jactitation, or even delirium. Cramps in the legs ex- 
cessive thirst, vomiting, unconsciousness, delirium, convulsive twitchings, he 
voluntary evacuations, coma, death—this is the usual order of the symptoms if 
the bleeding is not stopped. The observer will note the increasing prostration 
the growing pallor of the skin, the white cheeks and gums, the sunken eyes, the 
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pearly conjunctivee, the cold extremities and face, often with an icy sweat, and in 
cases of shock an additional tinge of cyanosis about the lips. The pulse at the very 
beginning may be bounding and not accelerated, thus deceiving the accoucheur 
as to the gravity of the situation. In shock more than in pure hemorrhage the 
pulse at first is likely to be rapid, small, and compressible. Later, the bleeding 
keeping up, the hold of the arterial walls on the rapidly diminishing blood-stream 
becomes insufficient, and the heart has to pump faster to keep the small amount 
of blood in circulation. In some instances the pulse weakens and grows more rapid 
part passu with the loss of blood. The pulse, therefore, is not always a sure index 
as to what is going on in the circulatory system. Hourly tests for Hb. would indi- 
cate the course of the anemia. The blood-pressure varies with the degree of shock 
and a complicating toxemia. 

Very soon blood or serum expressed from the intra-uterine clots appears ex- 
ternally, but the amount of blood is entirely disproportionate to the gravity of the 
symptoms. Examination of the belly will show that the uterus is larger than cor- 
responds to the given period of pregnancy and grows larger every hour, and that it 
has a board-like consistence, making it impossible to outline the fetus. An accessory 
tumor, that is, the subplacental hematoma, is seldom found. Sometimes the uterus 
is only shghtly tense, in the case of partial abruption of a low placenta. Excep- 
tionally the uterus is flabby and dilated. One would expect the board-like uterus 
in the concealed cases and the relaxed uterus where the blood finds ready exit, but 
this is not constant. ‘Tenseness of the belly wall because of the distended uterus 
and the pain is another finding. The woman says that the child is not felt, but that 
it was subject to violent movements at the onset of the accident. Very seldom can 
the fetal heart be heard, and under such conditions a partial separation of the pla- 
centa must be assumed. 

Labor usually comes on at once, and, if the contractions of the uterus are 
strong and the os dilates quickly, the case terminates spontaneously—safely for 
the mother, but almost invariably fatally for the infant. Not seldom the pains 
are weak and the woman dies undelivered—of shock and hemorrhage—unless 
medical aid is rendered. 

During labor we also may have mild and serious cases of abruption. In the 
former the labor is usually uneventful until near the end of the second stage, when 
the accoucheur, attentively observing the fetal heart beat, discovers the agitation 
of the child. There may or may not be external bleeding, but the signs of internal 
hemorrhage are wanting. The pains are usually strong and almost continuous, 
wherefore labor is rapidly completed. The child may be asphyxiated or dead, 
unless rescued by bold interference, such as a quick forceps, or version and ex- 
traction, the conditions being right. A gush of blood and clots follows the child, 
confirming the diagnosis. yi 

Atony postpartum is an occasional complication, due to overdistention and 
myometrial disease. Exceptionally the bleeding presents a hemophilie character, 
the vulva, the vagina, and even the uterus, tubes, ovaries, and broad ligaments 
being sanguineously infiltrated. Continuous oozing of lake-colored blood defies 
all efforts of hemostasis. In such cases a toxic element must be assumed. 

Diagnosis.—Acute abdominal pain, referred usually to one side of the uterus, 
sudden increase of the size and hardness of the uterus, with tension of the abdominal 
wall, soon external hemorrhage, absence of the fetal heart-tones, with the general 
symptoms of increasing anemia and deepening shock, constitute the foundation a 
the direct diagnosis. In the differential diagnosis placenta praevia, rupture of t : 
uterus, and extra-uterine pregnancy most frequently come up, but on rare occasions 
one may have to eliminate other non-obstetric accidents, as gall-stone colic, rupture 
of an appendiceal abscess or gall-bladder, and intra-abdominal injuries. 
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ABRUPTIO PLACENTS PLACENTA PR2&:VIA 
Symptoms 
1. Sudden stormy onset. 1. Rather quiet onset. | : 
2. Pain, generally referred to the placental site. 2. No pain, unless uterine contractions. 
3. Hemorrhage, internally or externally after 3. Hemorrhage always external at start. 
a while. : : 
4. Hemorrhage, usually severe—internal or 4. First hemorrhage generally mild, and al- 
external. ways external. 
5. Usually only one hemorrhage. 5. Several, or history of several. 
6. May find a cause—injury, Jar, etc. 6. Usually no cause. — 
7. Symptoms of a severer hemorrhage than 7. Symptoms proportionate to the amount of 
the amount of blood externally shows. blood lost externally. 
8. Cessation of fetal movements. 8. No change usually. ‘ 
9. Hemorrhage continues after the rupture of 9. Hemorrhage usually ceases in all but the 
the membranes. central variety. _ , 
10. Hemorrhage continuous, sometimes ceas- 10. The hemorrhage is increased by the uterine 
ing during uterine contractions. contractions (not constant). 
1i. Symptoms and signs of toxemia, usual. 11. Seldom. 
Signs 
1. Abdomen distended, tense, and painful to 1. Abdomen as usual at time of pregnancy. 
touch. 
2. Uterus tense, board-like, cannot feel fetus. 2. Uterus soft, unless there is a uterine con- 
(Rare exception, soft.) traction. 
3. Fetal heart-tones absent. 3. Almost always present. 
4. Vaginally, no placenta in reach of the fingers. 4. Placenta palpable in isthmus uteri. 
5. Bag of waters tense—feel head easily. 5. Bag of waters loose; usually head not en- 


gaged. 


Rupture of the uterus is often complicated with detachment of the placenta, 
and, too, it is possible that an abruption may tear the uterine wall or the peritoneal 
covering of the uterus. The symptoms of the two conditions, therefore, mingle: 


ABRUPTIO PLACENT= Ruptura UTERI 

1. Usually during pregnancy. 1. Usually during labor, unless from external 
violence. 

2. Uterus enlarged, tense, symmetric. 2. Uterus small, at one side, with neighboring 

: tumor—the fetus. 

3. Uterus contracting. 3. No uterine pains. 

4. Vaginally feel fetus through the os. 4. No presenting part, uterus contracted and 
empty. 

5. No tear palpable. 5. May feel the rent and sometimes the gut. 


With a history of violent injury it may be necessary to open the abdomen for 
both diagnosis and treatment. 

Kctopic gestation is indicated by the history, the finding of the empty uterus 
alongside the eccentric and asymmetric tumor, and the absence of contractions in 
the tumor. In peritonitis from rupture of a hollow viscus the tenderness is more in 
the flanks, in abruptio it is over the uterus (Bourne). 

Prognosis.—Goodell, in his 106 cases, found 54 maternal and 100 fetal deaths, 
but he collected only the critical ones, mostly of concealed hemorrhage. Later 
writers include the mild and more common abruptions, and the mortality is cor- 
respondingly less. Still, the accident is one of the gravest with which the obstet- 
rician has to deal, and it is safe to say that one-half of the women and 95 per cent. 
of the babies in complete detachments with concealed hemorrhage will die, while a 
larger proportion will be saved with partial detachment and under skilful treatment. 
Abruption may recur in subsequent labors. 

Treatment.— Divides itself into detachment occurring during labor, and that 
before dilatation of the cervix is begun. One also must separate the mild cases 
from the serious ones. 

The mild abruptions usually occur toward the end of labor, and, in contrast to 
the grave ones, are attended by strong pains—a happy circumstance. 

If a woman having apparently a normal labor suddenly begins to bleed, one 
thinks at once of premature detachment of the placenta, low insertion of the pla- 
centa, laceration of the cervix, and rupture of the uterus. An internal examination 
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will tell whether the bleeding comes from the last fibers of the cervix giving way to 
the passage of the head, or from placenta previa. Sometimes the placenta may be 
low in the uterus, but out of reach of the fingers, and here the membranes should be 
ruptured, which is good treatment also for detachment of the placenta—at. this 
stage of labor—because, in the first instance, the hemorrhage will cease at once, 
and, in the second, labor will be so much facilitated that the danger quickly passes. 
If the hemorrhage continues, and especially if the fetal heart-tones become irregular 
or slow, a diagnosis of abruption is now made, and the child should be delivered 
without delay, enlarging the aperture of the cervix by manual dilatation, lateral 
incisions or vaginal cesarean section. If the placenta separates after the first twin 
is born or after the emptying of polyhydramnion, or during the operation of ver- 
sion or extraction, rapid delivery is indicated. 

Severe cases of abruption require prompt diagnosis and treatment. In placing 
the indication we must consider~—the apparent gravity of the situation; the pres- 
ence of toxemia; the viability of the child; the state of the cervix; the size of the 
pelvis; the strength of the pains, and, not least, the environment, whether the pa- 


Fria. 403.—SpanisH WINDLASS COMPRESSION FOR ACCIDENTAL HEMORRHAGE. 
Photograph at Wesley Hospital. 


tient is at home or in a hospital. Three objects must be accomplished: the uterus 
must be emptied, the hemorrhage stopped, and the anemia relieved. The best 
treatment is that which empties the uterus quickest and with the least danger to 
the mother. 

The indication being for immediate delivery, the condition of the cervix will 
decide which method shall be chosen. One cannot count on good pains from a 
distended and blood-infiltrated uterus. If the cervix is soft and partly open, the 
dilatation may be completed manually and forceps or version done, depending on 
the engagement of the head. When the child is dead, craniotomy takes the place 
of forceps, certainly if the cervix is small, and in a primipara with rigid vagina. 

If the cervix admits two fingers but is only partly effaced we have, as in pla- 
centa previa, five methods of treatment: Metreurysis, Braxton Hicks’ version, 
vaginal tamponade, and the two kinds of cesarean section. Which course is to be 
selected will depend on the urgency of the woman’s condition, the circumstances 
of the case, and the personal choice of the operator. 

For metreurysis an anesthetic is not needful, which is in its favor. Under 
morphin and scopolamin (or if toxemia is present, magnesium sulphate), the 
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membranes are punctured, as much as possible of the liquor amnii let off, an 8 cm. 
bag inserted (a smaller one if earlier in pregnancy), and very slowly inflated (to 
avoid rupture of the uterus), | pound traction being applied. As a rule the pains 
begin at once and quickly end labor. If pains are absent but abdominal pain and 
tenderness present, one suspects a couvelaire uterus and thinks of cesarean section. 

For version a general anesthetic is usually required beside the morphin and 
scopolamin. One should try ethylene first, and if sufficient uterine relaxation is 
not obtained ether is to be added. To grasp the foot one may use a long volsella, 
since the baby is dead. A weight of 1 pound is tied to the foot. Labor is usually 
quickly completed. If not, suspect a blood-infiltrated uterus. 

For tamponade the morphin and scopolamin generally suffice. The membranes 
are not opened. The vagina is filled tight with small balls of dry cotton tamped 
firmly and evenly all around. 

In all 2 cases counter pressure from the abdomen is applied, either by the 
Spanish windlass (Fig. 403) or Beck’s obstetric belt. A few words of caution in the 
use of either: If applied too tight and if the pains are strong, the cervix or even the 
uterus may be torn. Any spark of life in the baby is extinguished by this treat- 
ment, but this must be taken in the bargain. If pains are slow in coming on, or if 
the uterus seems to be enlarging from blood accumulating in its cavity one may 
administer a little pituitrin, 1, 2 or 3 drops, repeated every fifteen, thirty, or forty 
minutes depending on the uterine response. Ether is to be kept nearby available 
at once to restrain too tempestuous uterine action. 

Since the causation of the bleeding in abruptio placente is different from that 
of placenta previa, and since there are particular anatomic changes in the cervix 
and lower uterine segment in the latter, a vital difference exists in the treatment of 
the two conditions when delivery is attempted per vias naturales. In abruptio 
blood accumulates in and distends the uterus, it is also extravasated into the mus- 
culature, sometimes even into the peritoneal cavity. The best treatment is to 
empty the uterus, and enable it to close down on itself and stop the bleeding with the 
usual physiologic mechanism. 

In placenta previa, on the other hand, blood does not accumulate in the uterus, 
but runs out from the open sinuses. The most important difference is the soft, 
fragile, vascular, placental bed in the lower uterine segment. Simple distention ° 
of this isthmus, and certainly trauma, will open the enormous sinuses here and in- 
vite a flooding. Light pressure against the placenta and its bed suffices to stop the 
flow until adequate dilatation is procured to effect safe delivery. Our main en- 
deavor is to avoid cervical and isthmial tears. Slow delivery, therefore, in placenta 
previa; more rapid, but not forced, in abruptio. 

The accoucheur must sit by his patient watching every change in her condition 
closely, while in the meantime all preparations are made for eventual operation, 
for the treatment of postpartum hemorrhage and the anemia. The appearance 
of the patient, the degree of pallor, the amount of pain, give more certain evidences 
of danger than the pulse, blood-pressure, Hb estimations, ete. As soon as it is 
possible to complete the delivery safely this is to be done. 

After delivery the dangers are not past. Postpartum hemorrhage is fairly fre- 
quent, both from uterine atony, and because of the hemophilic nature of the disease. 
One must save blood. Immediately after the fetal head is born the woman is given an 
ene. a Se ee ae, eee follows ups Bui the placenta is removed 

7 ally. nless the uterus contracts securely it is tightly 
packed with gauze, and another ampule of pituitrin injected into its substance 
through the abdominal wall. It may be necessary even with this treatment to 
ay pes eae ae ee life. a 2 cases, both before the days of 
soaked 7 sterile gelatin eats Tae eon: aetna TSO 

g ; ly I checked the hemorrhage by means of 
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Sehrt’s aorta compressor while I repaired a bleeding lacerated cervix—the result of 
accouchment forcé. 

Vaginal and Abdominal Hysterotomy—If{ when first seen the cervix is closed 
and internal hemorrhage is going on, the case is truly formidable, the mortality 
very high, and brave action is needed. A skilful operator might do a vaginal 
cesarean section and this would offer a better outlook, but usually the abdominal 
route is chosen. Without question the low or cervical section, laparotrachelotomy 
under local anesthesia, is the quickest and safest way out of this serious situation, 
if the surroundings are right, and a man capable of his task is at hand. Otherwise 
one of the three methods previously described is to be used. 

One should do the section in those cases where the baby still lives, when the 
pelvis might offer an obstacle to delivery, when the case is complicated by a tox- 
emia (eclampsism or eclampsia), when an “apoplexie-utero-placentaire’ (Cou- 
velaire) is suspected and the probability or even the possibility exists that a Porro 
cesarean may be finally required. Supravaginal amputation of the uterus (Porro) 
is to be done either as an intended operation or upon indication complementing the 
cesarean delivery. In a multipara, in cases of fibroids, where the abdominal method 
is chosen after attempts at delivery from below have failed, or the patient already 
is infected or presumably so and where time and the amount of further blood loss 
are to be reckoned with, a primary Porro is recommended to the family. As a rule 
the laparotrachelotomy is sufficient to meet the exigencies of the case. Even witha 
“Couvelaire” uterus (one infiltrated with blood) contraction and retraction of the 
muscle may be good and bleeding not marked, but if the event shows that this is not 
the case after removal of the placenta, one should not hesitate to amputate the 
uterus. Operation in cases of abruptio must be rapid and definitive. Ergot and 
pituitrin are given intramuscularly at the start. Pituitrin is injected into the 
uterus as the fetus is delivered and, if the organ responds too sluggishly, again, this 
time directly into a vein, The large, boggy organ infiltrated with blood and toxins 
causes shock, and invites infection. 

What to Do in Shock.—If the patient is in deep collapse the question of any op- 
erative interference must be carefully debated, but before doing so, a donor of 
blood should be sent for, while saline and glucose solutions are administered hypo- 
dermically. It may be best to give the woman a massive transfusion (800 to 1000 
c.c.) and immediately perform laparotrachelotomy, under local anesthesia, if possi- 
ble, with morphin and scopolamin. In most cases, however, it will be wiser to 
treat the shock first, and after reaction is fairly well established go to operation. 
If this course is decided upon the vagina is to be tightly plugged, a compression 
binder put on, and restoratives administered. Warmth to the body is the best, 
next to blood transfusion. Two liters of saline solution and one of 4 per cent. 
glucose may be given hypodermically. The physician seats himself beside the 
patient, watches her color, and, with an accurate chronometer, counts the pulse 
every three or five minutes. He must know whether the hemorrhage continues 
under his more or less blind observation. This is not always easy. Blood-pressure 
readings and blood-counts are not very reliable. He must be guided by the general 
symptoms and his clinical findings. If the hemorrhage keeps up he must operate. 


Should the membranes be punctured? Smellie, Denman. Baudelocque, Merriman, Blundell, 
Ramsbotham, and Kerr (for mild cases) recommend it; Atthill, Hicks, Hamilton, Burns, and 
Veit (unless after complete dilatation) deny its value. Letting the liquor amnu escape may give 
room in the uterus for more blood to fill, or increase the shock by emptying the uterus, or inter- 
fere with the mechanism of cervical dilatation. These are theoretic objections which do not hold 
in practice, since experience has shown that the pains grow stronger and more efficient; that the 
hemorrhage is not Be and that subsequent operative procedures are not rendered difficult 

1 iquor amnii drain away. a 
2 CL eens by means of Bi dilator is dangerous and unsatisfactory. Accouche- 
ment forcé, the rapid, ruthless dilatation of the cervix and immediate delivery, is to be condemned 
as dangerous and unsuccessful. The women often bleed to death from the lacerations inflicted. 
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Rupture of the circular sinus of the placenta, allowing maternal blood to escape 
externally, is a rare accident, and one which can hardly be diagnosed. Even after 
delivery of the placenta, and the demonstration of the opening in the sinus, one may 
not assert such a diagnosis because these openings are found on normal placente. 
Treatment is the same as for premature detachment of the placenta. (See Budin.) 
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CHAPTER XXXIV 
PLACENTA PRAVIA 


PLACENTA previa is the development of the placenta in part or wholly within 
the zone of dilatation of the uterus. That the placenta may be found over the os 
was known since Hippocrates’ time, and is mentioned by Mauriceau, Deventer, 
Pugh, and many others, but they believed that it had prolapsed from its normal 
fundal insertion. Paul Portal, im 1664, stated positively that the placenta may be 
implanted over the os, and Giffard, Roederer, Levret, and especially Smellie, em- 
phasized this fact. Rigby, in 1775, however, most clearly distinguished between 


Fia. 404.—Piacenta PrayiaA CENTRALIS. VELAMENTOUS INSERTION or Corp. 
Specimen of Northwestern University Medical School. 


placenta previa and abruptio placentz, although it must be conceded that some 

of his cases were incorrectly diagnosed. Rigby gave the name unavoidable hemor- 

rhage to the former, and that of accidental hemorrhage to the latter, condition. 

Hemorrhage in placenta previa is unavoidable because the placenta must be sepa- 

rated by the advancing child, and this separation causes bleeding, while in abruptio 

placentz the hemorrhage is due to accidental separation of the organ. Schaller, 
483 
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in 1709, was the first to demonstrate postmortem the attachment of the placenta 
over the internal os. 

The placenta may attach itself to any portion of the uterus, the fundal inser- 
tion being the rarest of all, the posterior wall being the most common site, next the 
anterior wall, then the sides, and next to the last in frequency the lower uterine 


Fie. 405.—Low INseRTION oF PLACENTA. 


segment—the isthmus uteri. The lower edge of the placenta must be at least 10 
cm. from the internal os, and well above the upper border of the isthmus uteri, to 
be normal. When the inferior border lies just at the isthmus uteri, we speak of 
low insertion of the placenta; when this edge just reaches the internal os, it is 


Fig. 406.—Puacenta Prawvia MaARrGINALIS. 


Fie. 407.—PLacentTa Prawyra LATERALIS. 


called placenta previa marginalis (Fig. 406); when only part of the opening of the 
cervix is covered, we speak of placenta praevia lateralis or partialis (Fig. 407), and 
when the os is completely roofed over, placenta previa centralis or totalis (Fig. 
408). Since in the last class of cases the placenta lies almost entirely in the isthmus 
uteri, this might be called placenta isthmialis. All these terms are relative because 
of changes in the digital findings produced by the dilatation of the uterus—for ex- 
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ample, a marginalis, after the cervix is open, may become a lateralis, and a placenta 
that seemed to cover all the cervix with two fingers’ dilatation subsequently may 
cover only half of the opening. 

In placenta previa cervicalis the anatomic-histologic conditions resemble 
placenta accreta or increta, 7. e., the placental villi are not separated from the 
muscular substratum by a reactive decidua, but have grown down into and be- 


Fic. 408.—Piacenta Prevy1a4 TOTALIS OR CENTRALIS. Fie. 409.—PLacenTA PR@VIA CERVICALIS INCRETA. 


tween the fibromuscular lamellz of the cervix (Fig. 409). The placenta, there- 
fore, has to be dug out of the cervix, an operation attended by much hemorrhage, 
indeed, often having to be terminated by hysterectomy (Zangemeister, Lit.). 


Fic. 409a.—Suowine Spur on Posterior WALL. 


Causation.—Placenta previa is said to occur ten times as frequently in multi- 
pare as in primipar, and in general once in 1000 cases, but no weight is to be 
placed on the statistics, since the figures given by various authors vary from 1 to 
1500 to 1 to 300. Central placenta preevia occurs in less than one-fifth of the cases, 
and multipare are especially prone to the deeper varieties, and the tendency to the 
low insertion increases with multiparity and age. Co 

Predisposing causes are chronic endometritis, multiparity, especially when 
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the children come in rapid succession, subinvolution, and twin pregnancies. 
These conditions are likely to be associated. The author in nearly all his cases 
of placenta previa has obtained a history of abortion, of slow recovery from 
previous confinement, of manual removal of the placenta in previous labor, of 
recurrent placenta previa and other evidences of a diseased endometrium, and 
the findings on the placenta often confirm the endometritis as the predisposing 
factor—for example, white infarcts, very thick serotina, adherent placenta. 

The acting causes are—(a) Primary low insertion of the ovum near the internal 
os or on its edge; (b) the development of placenta in the reflexa and its coming to 
lie over the os (Hofmeier and Kaltenbach). 

(a) Owing, perhaps, to an endometritis, to lack of the cilia, or to some unknown 
anomaly of the ovum itself, e. g., low nidation power, the egg slips down the uterine 
cavity and does not succeed in attaching itself until it reaches the neighborhood 
of the internal os, which may be narrowed by endometrial swelling. 

How the placenta grows over the internal os has given rise to much discussion. 
All investigators agree that the ovum must be inserted low in the uterus. Since 
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Fie. 410.—Ovum Spuirrine Decipva (Hofmeier). 


the ovum burrows into the mucosa and then, in its growth, splits the decidua in all 
directions, it is easy to see how part of the placenta could come to cover the internal 
os (Fig. 410). The decidua vera and reflexa are carried across the narrow cervical 
slit and come to lie in apposition with the vera of the opposite side, where fusion 
may or may not occur. If the ovum splits the decidual mien botne circularly 
around the os, the remaining minute hole is easily bridged over, and a horsesh : 
shaped or a placenta fenestrata results. The downward splitting of the d | ne 
may not be arrested at the internal os. Rarely the cervical nee memb a ne 
capable of forming decidua, and in this the development of the placenta Be 
the villi in their growth reaching even to the external os. as in chocneeheecer 
cases. In another the burrowing villi had split off a laser of mucosa ocak a 
cle (Fig. 409). When I dug out the placenta a bleeding cavity remained are 
cervix. | seen collected 22 cases, in one of which the villi had grown aor the 
cervix int Hi i 

a eee ee parametrium. These cases resemble cervical pregnancy, a very 


(b) Hofmeier believed many placentz preevie are due to the development 
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of the villi in the reflexa (Fig. 411). Owing to peculiar nutritional conditions, the 
chorion lve does not atrophy, but the villi develop in the reflexa and this surface 
later becomes applied to the vera on the opposite wall of the uterus. In general, 
the nutritional power of the isthmus is not great, and the placenta of an ovum 
situated here, must spread out in order to obtain sufficient nourishment, thus 
forming a placenta membranacea. 

Placentz that have been placentz previe exhibit great variety of form, two 
having already been mentioned. Sometimes there is a tongue of tough, fibrous 
placental tissue which has overlaid the os; sometimes the edge of the os is encircled 
by this placental tissue, more or less infarcted. Occasionally—and this in the isth- 
mial variety—the placenta hangs across 
the lower uterine segment like a festoon. 
These are the most serious. 

Symptoms.—Hemorrhage,is the first 
and most constant symptom, occurring in 
the last three months of pregnancy—most 
frequently in the eighth. Usually no cause 
is assignable, the patient waking from 
sleep to find herself in a lake of blood, or, 
on arising from the toilet, sees fluid and 
clotted blood in the vessel. A painless, 
causeless, uterine hemorrhage in the third 
trimester of pregnancy is almost pathogno- 
monic of placenta previa. The first hemor- 
rhage may vary from a few drops, hardly 
a stain on the linen, to a profuse “ flood- 
ing,” which may be fatal at once, but usu- 
ally a few ounces are lost as the initial 
symptom. Each succeeding hemorrhage 
is greater, and unless treated, a high grade 
of anemia is developed. The accoucheur 
must not be misled by apparent recovery: 
this is never complete during pregnancy— 
the blood is only “patched up’’; the sys- 
tem is not in a condition to withstand a 
new drain, one that is inevitable at labor. 
Some of the worst cases of spanemia are Fic. 411.—Hormerer’s Ipwa or ReFLEXA PLACENTA. 
produced by a condition called stillacidium 
sanguinis, which is a continuous but very slight dribbling of blood, hardly com- 
manding the notice of the accoucheur, but slowly undermining the woman’s con- 
stitution. Another important sign is a constant seepage of blood-stained serum. 
This indicates that a large clot is forming in the lower uterine segment and vagina. 
Labor usually comes on after the second or third hemorrhage. 

In central insertion of the placenta the bleeding usually occurs earlier than in 
the other varieties, but exceptions are noted, the cervix remaining closed and there 
being no hemorrhage until full-term labor begins. Such cases have weak pains 
and are, therefore, unfavorable. In partial placenta previa the pains of pregnancy 
are usually present; hemorrhage is, therefore, more constant; the cervix softens 
and dilates, and treatment during labor is facilitated. Marginal placenta previa 
may not cause hemorrhage until the very beginning of labor, or even toward the 
end of the first stage, and then it is slight. One may suspect the type of placenta 
previa, from the above symptoms, but exceptions to the rules are very common, the 
author having met a severe and almost fatal hemorrhage from a marginal insertion 
and another case of mild bleeding in a complete placenta previa. Ahlfeld and Edgar 
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lost patients from one profuse hemorrhage, and only an edge of the placenta pre- 
sented. Perhaps the manner of development of the placenta previa may explain 
these variations in the amount of hemorrhage. 

The origin of the hemorrhage is fourfold: From the sinuses of the placental 
site; from the intervillous spaces of the placenta; from the circular sinus of the 
placenta; rarely, and then only as the result of interference, from the villi—that is, 
the fetal blood-vessels. Owing to the development of the isthmus uteri and the 
lower uterine segment, and the constant upward retraction of the fibers of the lower 
portion of the uterus, the area occupied by the placenta is enlarged, but the pla- 
cental growth is not in proportion. During the painless uterine contractions of 
pregnancy the lower edge of the placenta, therefore, is likely to be disunited from 
the wall of the uterus, opening the sinuses and allowing maternal blood to escape. 
It is easy to see why such hemorrhage is called unavoidable. 

Other symptoms of placenta previa are both inconstant and equivocal, as 
pain, pressure, and throbbing in the lower abdomen, frequent urination, leukor- 
rhea, and “carrying the child differently.” 

Placenta previa affects the course of pregnancy, labor, and the puerperium. 
Abortion is not seldom the result of it, though Hofmeier, in sixteen years’ experi- 
ence, could not find one. In several abortions the author found indubitable 
evidences of low implantation of the ovum. Many cases of placenta previa give a 
history of threatened abortion in the early months. Premature rupture of the bag 
of waters is another sign of low insertion, usually the marginal, and is due to the 
adherence of the membranes around the os, from catarrhal endometritis or abnormal 
placentation. Premature labor is, therefore, common. Doranth found full-term 
labor in only 32 per cent. Some authors mention that pregnancy may go beyond 
term in placenta previa centralis, but I have had contrary experience. 

During labor the low implantation of the bulky placenta causes malpositions 
and malpresentations, for example, breech and shoulder; delayed engagement of 
the head; abnormalities of rotation; prolapsus funis; weak pains—all these plus 
the inevitable hemorrhage and the injuries so commonly inflicted by operative de- 
livery. Air-embolism because the uterine sinuses are so near the external air, and 
rupture of the uterus because the musculature is weakened by the ingrowth of 
decidua and the placenta, are commoner than usual. 

Postpartum hemorrhage is very frequent, because the lower uterine wall is thin 
and weak in muscle, which contracts tardily, and closes imperfectly the large venous 
sinuses, also often being unable to separate the placenta. Further, the placenta is 
likely to be adherent because of endometritis, infarction, ingrowth of villi (placenta 
increta, Fig. 701), or from infection during pregnancy, the placenta being so near 
the septic vagina. Did not the uterine arteries enter the uterus higher up and, 
therefore, in the zone of contraction, many women would bleed to death, because 
the clotting in the vessels is not sufficient to procure hemostasis. No doubt many 
cases of postpartum hemorrhage are due to low implantation. 
ce ee ee ee ee makes trouble: (a) Bits of placenta 

/ and ne infected; (6) from the close proximity of the 
placental site to the septic vagina and cervix infection—and that. of the most 
dangerous kind, metrophlebitis—is invited ; (c) subinyolution, and (d) finally th 
woman has the profound anemia to contend with. se soi 

These dangers beset the child: prematurity and atelectasis pulmonum: a 
much infarcted or ill-developed placenta causes the infant to be puny; prolapse of 
ieee eee ee Arise of ae and dislocation of the placenta 
rhage; and the ‘nfant ae eres Pee ae ene kates a honor 
ee eens as zi ane a pe a orceps oo version, but especially from 

Diageo eek = a : 0 stop 1emorrhage—the Braxton-Hicks method. 

; painless, causeless, uterine hemorrhage in the last three months 
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of pregnancy usually enables a direct diagnosis of placenta previa to be made, but, 
the conclusion must be certified by rectal or vaginal examination and the finding 
of placental tissue over the internal os. One must bear in mind that a cervical 
erosion, a polyp, a varix, may bleed during pregnancy. 

The peculiar spongy, fibrous feel of the placental tissue may be simulated by a 
firm coagulum, by thick vernix caseosa in matted hair, by a monstrosity with ex- 
posed viscera—for example, anencephalus—by hemorrhage into the fetal mem- 
branes (which may indicate a placenta located near by), and by thickened mem- 
branes. Bogginess in the fornices, the sensation of a flat sponge between the 
head and the fingers, pulsating arteries, excessive vascularity, and a low and 
pronounced uterine souffle are all equivocal signs of placenta preevia. 

In the differential diagnosis bleeding from varicose veins of the vagina, hemor- 
rhoids, carcinoma cervicis, ete., are easily excluded, but ruptura uteri, ectopic gesta- 
tion, and abruptio placentze need more care. (See p. 478 for a table which gives 
the differential points concerning the last mentioned.) It must be remembered 
that a placenta situated low in the uterus without being actually a previa may 
become partly detached at its lower pole, and the point of bleeding being near the 
os, the blood escapes readily, not increasing intra-uterine tension and not sepa- 
rating the placenta entirely. In such instances the signs of abruptio may be 
wanting. Then, too, in the severest cases of abruptio placente the organ may 
prolapse and come to lie over the os, and, further, sometimes in abruptio the 
uterus is boggy. 

Rupture of the uterus is easily shut out, but one must remember the tendency 
of the uterus to rupture when the placenta is low. 

Bleeding from a vessel passing over the os from a velamentous insertion of the 
cord must also be thought of, and also laceration of the circular sinus. 

Another point to be determined by the internal examination is whether the 
previal portion of the placenta is central, lateral, or only marginal—which is not 
always easy. Sweeping the finger delicately around the internal os, the accoucheur 
notes where the thin membranes become thicker, then passing into the thick pla- 
cental margin. If the student will lay a placenta over a ring made by his fingers, 
he can practise the diagnosis of placenta previa as on the living. 

Prognosis.—Placenta przevia is a formidable complication, and annually sacri- 
fices more mothers and children than appear in statistics. In 1911 McDonald 
collected 8625 cases and found that 7.22 per cent. of the mothers and 55.5 per cent. 
of the babies died. In 1921 Hitschman reported 6438 cases, with 6.5 and 40 per 
cent. mortalities respectively. In the reports gathered from twenty different parts of 
the world I find mortalities that range from 1 to 19 per cent. for the mothers and 
10 to 80 per cent. for the babies. The best results are gotten by individual ac- 
coucheurs, which proves that much depends on personal skill. 

While these figures show the gravity of this complication they are particularly 
unreliable as guides to treatment, because success and failure depend on many 
factors, over some of which we have no control. A woman who has lost much 
blood or has been infected before admission to treatment is a bad risk; the stage 
of pregnancy is of influence, the danger being greater as term approaches because 
then efforts are doubled to save the child; central placenta praevia is usually more 
dangerous than the lateral and marginal varieties; the state of the blood (hemo- 
philia), toxemia, and extraneous complications, ¢. @., heart disease, etc., may also 
cloud the prognosis. 

Most of the deaths in placenta praevia come from hemorrhage, sepsis, rupture 
of the uterus, and air embolism, named in the order of frequency. The woman 
bleeds to death in labor usually because her store of blood has been wasted during 
pregnancy, or from an injury inflicted by delivery. Sepsis is invited by the proxim- 
ity of the susceptible placental site to the field of operation, and the fact that hasty 
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and many manipulations are necessary in the treatment. The previous bleedings 
reduce her resistance to infection as well as to the shock of even a small additional 
blood loss. Possibly the vaginal bacteria develop invasive properties, being sup- 
plied with pabulum—the decomposing blood or, perhaps, as de Snoo contends, 
cervical erosions form the atrium of infection. Rupture of the uterus is usually 
the result of violence exerted by the accoucheur, but may occur from tumultuous 
uterine action. Air-embolism is rare, but does occur, experiments on animals to 
the contrary notwithstanding. The children die from asphyxia through dis- 
location or compression of the placenta, tearing of the placenta and fetal hemor- 
rhage, from being used as a plug in the Braxton-Hicks treatment, further, from 
prematurity. Later methods of treatment have improved the child’s chances. 

The prognosis as to health is also bad. Puerperal infection is of very fre- 
quent occurrence, resulting in life-long invalidism; the anemia may cause per- 
manent changes in the blood-forming organs and in the nervous system, and the 
woman may be damaged by the operations performed for delivery. 

Treatment.—Fortunately, we possess rational and certain methods of treat- 
ment for this formidable accident, which cannot be said of most other obstetric 
complications. In deciding on the course of procedure in the individual case many 
factors must be considered: the surroundings of the patient; the condition of the 
mother and that of the child; the necessity for preserving the infant (Catholic 
family); the skill of the accoucheur; the degree of the previa—whether partial or 
total; whether the patient is in labor or not; and the amount of dilatation of the 
cervix. From his own experience, and from thoughtful consideration of the pub- 
lished experience of others, the author would lay down these axioms: 


1. A woman with placenta previa should not die, except in the very rare instances of air- 
embolism, hemorrhagic diathesis, or spontaneous rupture of the uterus. 

2. Every woman with placenta previa should be sent to a well-equipped maternity hospital 
unless she is able and willing to provide the several physicians and nurses necessary in her own 
home. It is otherwise impossible to give the patient all the benefits of our art. 

3. With two exceptions every pregnancy complicated with placenta previa should be 
terminated as soon as the diagnosis is made. When the bleeding is indeed slight, and when the 
child is very near the border of viability, one may temporize a few weeks, providing the patient 
will remain in bed in a good maternity hospital. Should the woman refuse to go to the hospital, 
and also to allow the accoucheur to induce labor at her home, the attendant had better drop the 
case and let the patient employ a physician in whom the gambling instinct is better developed. 
A “flooding”? may occur during the night, and the woman lose a fatal amount of blood before aid 
can reach her. Dr. W. W. Jaggard said, ‘‘there is no expectant plan of treatment for placenta 
preevia. 

4. One must distinguish sharply between maternity and private practice, measures which 
are safe in the former being impossible in the latter. In the maternity hospital one should make 
a consistent effort to save the life of the child, but at the home one must use that method which 
will put an immediate stop to the hemorrhage, with, if necessary, less regard to the child. Also 
the accoucheur will select the procedure which he is best able to carry out, and must know all 
methods of delivery, as well as be able to suture the cervix and perform vaginal and abdominal 
hysterectomy, etc. 

_ 5. When labor has begun in a case of placenta previa, the accoucheur must remain by the 
patient until she is delivered and out of danger. 

6. At all times in the treatment of these cases the accoucheur should heed this warning— 
save blood! One can never foretell how much of the vital fluid the woman will lose in the successive 
stages of treatment, nor does one know what is the particular woman’s ability to withstand 
bleeding. A loss of a pint will kill one woman, while another will recover from the loss of three 
quarts. Be not extravagant with her supply during the first and second stages of labor, because 
the normal flow in the third stage may be a fatal drain. Therefore, if, on arrival at the bedside 
the accoucheur finds the woman already anemic, it is unsafe to use uncertain methods, but, re~ 
gardless of all else, the hemorrhage must be arrested at once and every possible drop of blood 
spared. It may be wise to give the woman a prophylactic blood transfusion—at least, one should 
have a tested blood donor always readily accessible. 

7. In deciding on the mode of delivery consider the possibility of fetal monstrosities, which 
seem to be a little more frequent than in normal pregnancies (Greenhill). 

8. Before making an internal examination everything must be prepared as for operation 
and great gentleness is to be practised to avoid separating and tearing the placenta, the dangers 
being maternal and fetal bleeding. It has happened that the mere insertion of the finger into 
the cervix and even rectal examination has provoked such alarming hemorrhage that treatment 
had to be instituted there and then. ‘This warning should never be disregarded. 
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During pregnancy, before labor-pains have begun, if one has decided to assume 
the risk and to temporize, the woman should be put to bed at the first indication 
of hemorrhage, and she should be in a perfectly appointed maternity hospital. IEf 
the hemorrhage is free, a firm vaginal tampon is to be applied. In all cases of 
hemorrhage during pregnancy a firm tampon is indicated in order to limit the loss 
of blood to a minimum. If the woman is to be transported to a hospital, a provi- 
sional tampon is to be applied, as the unavoidable jolting on the way will increase 
or incite the bleeding. The application of a tampon to control hemorrhage is by 
no means a simple matter. Unless the head is engaged in the pelvis, it is impossible 
to apply the tampon so firmly that all bleeding will be stopped, and since the head 
rarely has sunk so low, one must be content with checking the flow. Dry sterile 
cotton is best for the purpose, and the rules of asepsis must be especially strict. 
Counterpressure is to be applied with a firm abdominal binder, as in Fig. 403. 
Even an aseptic tampon aseptically applied becomes a source of danger very soon, 
and for this reason it should be removed in six or eight hours and not renewed 
unless absolutely necessary. On the appearance of another hemorrhage action is 
demanded—there is no wisdom in waiting longer. It is a wanton exposure of the 
mother to immediate and future danger for the sake of an infant which will prob- 
ably succumb during delivery or shortly after. Hemorrhage is not the only dan- 
ger—see Latent Infection, p. 926. 

If the patient is near the ninth month, the child is viable and well developed, 
and on its account there is no reason for waiting. 

During labor we have four objects to accomplish: First and most urgent, to 
stop the hemorrhage; second, to empty the uterus; third, to insure hemostasis; 
fourth, to combat the anemia. 

We must stop the hemorrhage, then, first of all, and it matters a great deal 
whether the patient has already lost much or little blood when it comes to the 
selection of the method of stanching the flow. 

In cases of marginal placenta previa the hemorrhage usually begins toward the 
end of the second stage of labor and is very slight. The proper treatment is to 
puncture the bag of waters. This method is named after Puzos, who mentioned it 
(1759), but Justine Sigmundine had done it one hundred years before and Puzos 
knew nothing of the nature of placenta previa, and, further, Mauriceau ruptured 
the membranes to stop hemorrhage in 1688. Both considered detachment of the 
placenta the cause of all the hemorrhages during pregnancy. 

The puncture of the membranes allows the placenta to retract with the receding 
lower uterine segment, to become, as it were, part of the uterine wall, thus arresting 
the process of separation, and the head may now enter the lower uterine segment 
and apply itself against the placenta, thus aiding in stopping the hemorrhage. But 
rarely a case will occur in which, even in a marginal previa, puncture of the bag 
of waters will fail to arrest the flow. Such cases are treated like central and lat- 
eral implantation. 

If one finds the cervix fully dilated one should terminate the labor at once by 
forceps or version and extraction. Be sure the cervix is fully dilated. 

The usual condition met is a more or less severe hemorrhage, with the os admit- 
ting two or more fingers. Pains may or may not be present, but some uterine action 
must have taken place, or the dilatation and hemorrhage could not have occurred. 

There are now three methods of treatment—Braxton-Hicks’ version, metreury- 
sis. and cesarean section. Which one should be selected depends on several condi- 
tions. If the woman has lost much blood; if the babe is dead or dying, or if it is 
very premature, so that its chances are very slim ; if one has had little experience 
with placenta preevia—Braxton-Hicks’ version 1s preferable. Bring down one 
foot, make slight traction on it, so that the infant’s-thigh compresses the placenta 
against the cervix, thus stopping the hemorrhage. Then leave the case to nature. 
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Do not extract the child; do not give pituitrin; do not put traction on the leg unless 
bleeding recurs. If oozing commences, pull lightly on the leg. The object of this 
method is to use the child’s body as a cervical tampon to stop hemorrhage, and to 


Fie. 412—Finvine a Sire at Ever or PLAcENTA FOR PUNCTURE. 
It is usually necessary to use a long scissors to get through tough membranes. 


Fig. 413.—Compression or PLacenTA FoR TEMPORARY HEMOSTASIS. 
Rubber gloves, omitted for artistic reasons in the illustrations, are used throughout. 
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stimulate pains until the cervix is ready for safe delivery. Neglect of the above 
advice and rapid extraction have cost many mothers their lives, and the object 
sought, the saving of the child, has usually been frustrated by the attempt itself. 


In performing Braxton-Hick’s version these points are to be noted: Puncture the mem- 
branes at the side of the cervix as far from the edge of the placenta as possible (Fig. 412). Then 
disregarding the bleeding, which now commences and is sometimes furious, pass the hand into the 
vagina, the two fingers through the rent in the membranes alongside the head. The head is gently 
pushed to one side, while the outside hand presses first the breech, then the foot, down in the direc- 
tion of the inside fingers. The fingers seek the foot, and as soon as this is grasped, it is led down 


il 


Fic. 414.—Braxton Hicks’ VERSION COMPLETED. 


Breech acts as tampon and squeezes placenta against bleeding vessels. It is essential for success to be certain that 
the placenta lies flat against the uterine wall, and is not bent back on itself, exposing uterine vessels. 


into the vagina. It is then very gently drawn out, the other hand outside pressing the head up- 
ward toward the fundus. The secret in the performance of Braxton Hicks’ version is complete 
relaxation of the abdomen and uterus, and dextrous aid by the outside hand in pressing the foot 
into the grasp of the inside fingers. The foot may be seized with a long placenta forceps. An 
anesthetic may be necessary for a few moments, but as soon as the foot is secured the mask should 
be removed, because anemic patients do not do well with anesthetics. 

If the placenta covers the entire os, it is not advisable to waste valuable seconds in seeking 
its edge. It is better to bore through the most accessible portion. 

It happens occasionally that delay is caused in performing the version after the membranes 
have been punctured. Perhaps the patient is unruly or rigid, or the bleeding may become so 
great that one fears for the mother’s life. In such cases the bleeding may be temporarily checked 
by grasping the placenta and uterine wall, as in Fig. 413. This will give the operator time to 
collect himself. Another way is to grasp the whole cervix with the inside hand, press it against 
the head, while the outside hand forces the whole uterus down into the pelvis. We must strive to 


save blood every inch of the way. 


After the version the case is absolutely under control (Fig. 414). If the pla- 
centa is pressed flat against the uterine wall, the woman can bleed no more, and 
measures may be instituted to replace the blood she has lost. Salt solution is 
administered intravenously or hypodermically, not per rectum, using judgment as 
to the proper amount. Transfusion is indicated in critical cases. 
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nfortunately, this method sacrifices a large number of children, and to re- 
Latest this paawan Ls Maurer introduced, and Dihrssen urged, the nae Beraee 
metreurysis. This, in brief, is the use of a rubber balloon to take the place ae 
breech in tamponing the cervix and lower uterine segment. Maurer, in : ; 
described this maneuver, but it is due to the labors of Dithrssen that it has been 
generalized, though even now few accoucheurs are aware of its immense advantages. 
It is applicable at all stages of cervical dilatation, before the os is sufficiently open 


Fie. 415.—Passinc CoLPEURYNTER INTO UTERUS. 
Lubrication with sterile vaselin or liquid soap facilitates introduction. 


to permit delivery. It may be used to induce labor, or it may be used when version 
has been tried and has failed. One may dilate the cervix sufficiently to proceed 
with immediate delivery, or one may dilate sufficiently for the performance of 
version, after which the case may be treated according to conditions as they 
arise. The colpeurynter (or metreurynter) marks nearly as great an advance 
in the treatment of placenta previa as did the introduction of Braxton-Hicks’ 
version. Metreurysis is used in cases where the condition of the mother and child 
is good. When the mother has lost little blood and the child is viable, we may 
take a reasonable chance on a little greater hemorrhage for the sake of the infant. 


Several bags are on the market. Voorhees, of New York, made a modification of the Cham- 
petier de Ribes’ inelastic conic balloon, which is very serviceable, and sizes may be gotten large 
enough to secure complete dilatation. The size of the bag should be the estimated size of the 
fetal head. 

All preparations are made beforehand. The bag and the bulb syringe for filling are sterilized 
by boiling twenty minutes in plain water. The colpeurynter is emptied of air first. This is 
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accomplished by filling it with 0.5 per cent. lysol solution, then inverting it so that all this fluid 
runs out. A clamp is now affixed 4 inches from the end of the tube. The air is all pumped 
out of the bulb syringe and the nozzle fitted into the end of the tube of the colpeurynter. For 
greater security this tube may be tied on with tape. The bag is now folded lengthwise into as 
narrow a compass as possible, and then grasped by the long uterine packing forceps. The whole 
apparatus lies in a basin of 0.5 per cent. lysol solution, from which it is to be filled. 

The membranes are now punctured as for the performance of version, and, operating quickly, 
guided by the two fingers in the cervix, the bag (Fig. 415) is placed inside the uterus on top of the 
placenta. Be careful not to push up the edge of the placenta so that it doubles up under the 
colpeurynter. This would allow intra-uterine hemorrhage. The clamp is now removed from the 
tube, and steadying the colpeurynter on the placenta, the other hand, by slow pressures on the bulb 
of the syringe, injects the required amount of lysol solution (Fig. 416). The author does not 
recommend the extra-ovular application of the bag, putting it inside the cervix but beneath the 
placenta. If one could place the bag on top of the placenta, but leaving the amnion intact, as 


Fic. 416.—FiLtuine CoLpeurRyNTER. (Some operators prefer a piston syringe.) 


inadvertently, advantages might accrue. One must inject slowly in order 
Se Sa even pee ‘an rapidly stretch, the lower uterine segment. The balloon should be 
full, but not overfull, which makes it hard, so that it illy adapts itself to the placenta and uterus, 
and it may evoke such strong pains that it is expelled precipitately, rupturing the cervix. The 
head, of course, is displaced by the colpeurynter, but this cannot be avoided. Since, when the 
bag is expelled, delivery is consummated, little harm results from displacing the head. After 
the bag is in position one reassures himself that the placenta is underneath it, and not doubled 
upon itself, and withdraws the hand from the vagina. Now the tube is clamped with an ey 
forceps and slight traction exerted on it (Fig. 417). Only sufficient pressure is brought eee 
on the placenta and cervix as will stop the hemorrhage. This accomplished, the accouc as 
seats himself at the bedside and maintains slight traction on the tube of the EUs : ree 
or at most two pounds will be required, and to determine this one may insert a scale in the ae 
of traction, or fasten, by means of a tape, a bottle containing the proper amount of water, anc 
hang it over the foot-board of the bed. The tube near the vulva is frequently painted with mer- 
curochrome, to prevent bacteria from wandering upwards on it. 
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I prefer to hook the ordinary baby scale into the artery forceps, or pull on it myself, and thus 
personally watch the traction. Every three or four minutes one should relax the pull to allow 
blood to get into the cervix. An anemic cervix will tear more readily than one properly nourished. 

Pains usually come on within an hour, and, while they are irregular, they accomplish the 
effacement and dilatation of the cervix. After an hour or so the pains become more regular. 
One relaxes the pull on the bag during the pain, resuming it when the contraction is over. Avoid 
too powerful traction on the bag. This may rupture the cervix and lower uterine segment directly, 
or it may excite such powerful uterine action that this ruptures the uterus. I have had one such 
accident. Indeed, the pains must not be allowed to become too strong in placenta previa. If 
such a danger threatens, stop pulling on the bag, and if this does not produce the desired effect, 
allow several ounces of fluid to escape from the bag. Do not use pituitrin in placenta previa 
before delivery of the child. The obstetrician must possess a large fund of patience, as he may be 
required to hold on to the colpeurynter for from three to twelve hours. 

The next point of importance in the treatment is to determine the exact moment when the 
colpeurynter passes through the cervix. If one neglects to note this, pulling on the tube brings 
the bag down onto the perineum and a large quantity of blood accumulates between it and the 


Fig. 417.—CoLPEURYNTER IN PLAcE. 
It acts like the breech in compressing the placental site. 


child (Fig. 418). It is a very serious loss, because one cannot control the hemorrhage so well 
after dilatation of the cervix as before, unless it is possible to deliver at once. Sometimes the head 
follows down and takes the place of the colpeurynter, tamponing the cervix securely. These are 
fortunate cases, and one has nothing to do but watch and let nature take the lead. It is advisable 
as soon as the head has passed the cervix, to deliver, because the child’s life is in a rather precarious 
position, and, second, the placenta may separate and blood may accumulate in the uterine cavity. 

The accoucheur determines that the colpeurynter is passing the cervix, first, by noting the 
steady advancement of the tube; by occasional direct rectal examination one feels the cervix 
slipping over the greatest circumference of the bag; third, the patient begins to bear down, and 
the pain has a sharp, cutting character; fourth, after the bag has passed through, the pains cease 
or are milder; fifth, the bag is expelled—but the two latter signs show delinquency on the part of 
the accoucheur. By the time the bag comes to pass through the cervix, the attendant must be 
ready to deliver or to do a version, as indicated. The time consumed in getting ready, after the 
bag has slipped through the os, may mean a fatal loss of blood. ‘ 

__ If the head does not follow the metreurynter into the pelvis, the operator withdraws the bag 
quickly from the vagina, emptying it, if necessary, as quickly inserts his whole hand, and grasps 
the cervix and placenta until he can determine on the course of procedure. If the ‘head is still 
high, he tries to force it down into the pelvis. This will stop the hemorrhage and allow the forceps 
to be applied. If the head does not go into the pelvis, podalic version is to be performed. If 
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the cervix is not sufficiently dilated by the first attempt with the colpeurynter, one may insert a 
larger one, which will dilate the os to the size of the fetal head or perform version. 


When the cervix is rigid or tightly closed, conditions more likely to be found 
in primigravide, the case assumes a formidable aspect. If the patient is in a safe 
hospital, in competent hands, and the child viable, cesarean section should be 
chosen, otherwise vaginal delivery. By gentle manipulation it is almost always 
possible to insinuate a small bag into the uterus, failing which, one must resort to 
vaginal tamponade. This, combined with firm counterpressure (Spanish wind- 
lass, Fig. 403), will usually check the bleeding and inaugurate labor. When the 
cervix admits two fingers the case falls into the class just described. 

Regarding Delivery —tThe heart-tones of the child must be carefully noted after 
the version is done and during the time the colpeurynter is in place. If the cord 


Fic. 418.—Bac Has Passep THE Cervix AND BLoop HAS ACCUMULATED BEHIND It. 


is in the area of the placenta compressed by the breech or colpeurynter, some 
asphyxia of the infant is unavoidable. This may not be fatal, but is very unwel- 
come, the more so because we are practically powerless to extract the child until 
the cervix is dilated. The most we can do is to try, if safe, to hasten the dilata- 
tion of the cervix somewhat. This is done by exerting a little more traction on 
the breech or bag, say 23 pounds, with, of course, the precautions already em- 
phasized. If an urgent indication on the part of the child for delivery should 
arise before the cervix is sufficiently dilated, it will have to be disregarded. The 
danger of haste is too great for the mother. An indication for delivery will not 
arise on the part of the mother, because we can control the hemorrhage by the 
colpeurynter or the breech. Great hemorrhage and collapse do not indicate rapid 
delivery; on the contrary, the sudden emptying of the uterus may add to the shock 
and turn the delicate balance against the woman. In such cases of severe hemor- 
rhage and shock the quickest and most definitive means of stopping the hemorrhage 
is by version and tamponing the lower uterine segment by the breech. One then 


32 
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has the case absolutely under control, and now the patient may be stimulated and 
her blood loss replaced with saline solution. 

Since there is no hemorrhage, there is not the shadow of a reason for hurry. 
These hours may be employed in supplying the woman with fluids, as saline solution 
hypodermically, transfusion, food, etc. The woman recovers from the shock of her 
first hemorrhage. The hours are also useful for the preparations for delivery. No 
detail should be omitted, and everything must be gotten ready and rehearsed before- 
hand, so that when the delivery is to be made, not an instant’s delay need be 
tolerated. A complete set of obstetric instruments should be sterilized, especial 
provision being made for the treatment of postpartum hemorrhage. Needles, long 
needle-holder, vulsella, specula, etc., for sewing lacerations of the cervix may be 
needed, as well as gauze and long uterine packing forceps for tamponing the uterus, 
also a Momburg tube or a Sehrt aorta compressor (Fig. 721). Good light and a 
table on which to place the patient for delivery should be gotten ready, and pro- 
vision made for the resuscitation of the child—tracheal catheter, hot bath, hot 
towels, ete. 

The case is much simplified if the head follows the bag and enters the pelvis. 
One may wait—studying the condition of the baby and the mother incessantly— 
until the head comes down on to the perineum. Then there is no reason for longer 
delaying the use of forceps. After version one also proceeds, but even more care- 
fully, to the extraction. 

As a rule, the cervix may be sufficiently prepared to permit delivery, but let 
me again sound the warning—Beware of too hasty extraction through a poorly dilated 
cerviz! The laceration of the highly vascularized cervix is one of the most formid- 
able accidents the accoucheur could meet. The uteroplacental sinuses are so 
superficial that a tear $ inch deep may lay one open. The contraction and re- 
traction of the lower uterine segment are poor at best, and poorest in placenta 
previa, and this means of hemostasis is not strong, so that the cases of fatal hemor- 
rhage from even tiny tears of the placental site are easily explained. Avoid pit- 
uitrin. Slowest possible delivery is to be practised. If the head is restrained by a 
tight cervix, the accoucheur must not use force to extract it, but must courage- 
ously allow the infant to die. The child is so often already lost that this painful 
advice is seldom needed. An attempt to let air into the child’s lungs must be 
made by pulling the vagina back with a speculum, and, after cleansing the fauces, 
depressing the jaw with the fingers, an expedient which was recommended by 
Pugh, in 1754, though not in such cases. 

Treatment During the Third Stage—Many patients have been lost at this 
point, having been skilfully carried through the two other stages. It is neces- 
sary to save blood with every move. As soon as the child is delivered, as in cesarean 
section, it is handed to a competent assistant, the operator devoting all his atten- 
tion to the mother. One c.c. of strong pituitary extract is given. Even a mod- 
erate hemorrhage now demands the immediate removal of the placenta. Since 
contraction and retraction of the bed of the placenta are imperfect, and especially 
since its structure may be pathologically altered, the delivery of the placenta is 
slow and adherences may be met with, some of which are so tough that the finger 
cannot break them. As soon as the placenta is removed the uterus usually con- 
tracts strongly and bleeding ceases. Sometimes the lower uterine segment re- 
mains atonic—dilated—and the contracted fundus descends into it, a sort of intus- 
ae Settee is See: open the vagina with a speculum 
eee we ne aoe Hs Ae ie cervix, and if it does, tampon the whole 
ee oa eee iv. aste no precious seconds on uncertain methods of 

stasis, presence of such urgent symptoms use the most radical and 
definitive means we have. During the ten to twenty seconds while waiting for the 
gauze hold the uterus securely in forced anteflexion (Fig. 714); or apply com- 
pression to the aorta. (See Treatment of Postpartum Hemorrhage, Bp 825) 
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In placenta previa a tiny laceration may give rise to a fatal bleeding. The 
soft, vascularized cervix is difficult to hold for suturing, and it may be impossible 
to sew up a laceration or to sew it up quickly enough to save an already exsangui- 
nated woman. In suturing a laceration of the cervix it is necessary to expose the 
field thoroughly by broad retractors (Fig. 689). The lips are grasped with the 
vulsellum forceps, and the tear brought within reach of the needle. Usually the 
field is so flooded with blood that it is impossible to see where to sew. A bullet 
forceps may be laid temporarily on each side of the uterus, seeking to secure 
the uterine arteries in the bases of the broad ligaments (Henkel) or Momburg’s 
belt or Sehrt’s aorta compressor applied. In one such case I packed the uterus and 
the rent in the broad ligament firmly with gauze, thus stopping the furious flow, 
after which the lips of the cervix were united over the tampon, thus closing up the 
uterus entirely (Fig. 722). The vagina was snugly packed with dry cotton to 
exert counterpressure. The sutures were removed the next day and the gauze 
two days later. The patient recovered. Hysterectomy is to be considered. 

Before, during, and after delivery in cases of placenta preevia it is often neces- 
sary to treat the anemia. If the mother has lost much blood, give her saline solu- 
tion under the skin, not per rectum, as this interferes with the asepsis of the local 
treatment. When the bowels are moving over the field of operation, it may be im- 
possible to avoid carrying the discharges into the uterus. Saline solution is to be 
given even if the hemorrhage is going on, as then the patient does not lose pure 
blood, but blood mixed with salt solution. We do not wait for fainting to stop the 
hemorrhage in placenta previa. The author has administered a gallon of saline 
solution under the skin and it was absorbed as fast as it could be injected, and, after 
the local treatment of the case was completed, 2 quarts more per rectum, with 
success. Such large amounts are seldom required. Remember transfusion. 

Other Methods of Treatment.—Accouchement foreé, the rapid dilatation of the 
cervix, tearing and cutting it, if necessary, followed by the immediate delivery of 
the child, has no place in the treatment of placenta preevia. The author believes 
it is almost criminal, and it is opposed to all recognized principles of treatment. 
The results condemn it, and Kerr says, judging from mortalities, it is the worst 
of all methods. Miiller showed 44 per cent. maternal mortality and 62.7 per cent. 
for the children. Gentle dilatation is wanted, for even the soft-rubber bag may 
rupture the cervix unless properly handled. The same may be said of Bossi’s 
branched powerful steel dilator and of the others of the class. Pituitrin is like- 
wise dangerous. 

Cesarean section, first performed by Tait, is gradually gaining reluctant recog- 
nition. Especially favored by American surgeons and gynecologists, it was con- 
demned by American and European obstetricians—Ehrenfest, Hirst, Williams, 
Holmes, Schauta, Hofmeier—but very recently the operation has begun to enjoy 
more, and I think just, popularity. Sellheim, Krénig, Pankov, P. Dudley, Brouha 
(Liege), Zinke, Kerr, Lapthorn Smith, Bar, Recasens (Madrid) recommend tees 
of course, in well-chosen cases. At the meeting of the American Gynecologic 
Society, April, 1909, the subject was thoroughly handled, and at the meeting of 
the American Medical Association in June, 1914, E. P. Davis read a strong paper 
on it, and while the opinions were divided, a perusal of the transactions is con- 
vincing that cesarean section, in the hands of the expert abdominal operator, isa 
valuable addition to our treatment. Kellogg of the Boston Lying-in Hospital, 
recommends laparotrachelotomy in all cases except the marginal previas. Cesarean 
section has a general mortality of 4 per cent. in favorable Cases ; it should be no 
more than this in favorable cases of placenta praevia, and there is, in addition, the 
reduction of the infant mortality from 50 to 5 per cent. Placenta previa, under the 
asual methods, shows at best 4 per cent. mortality, and its treatment entails great 
anxiety, much loss of time, and requires exceptional obstetric skill to save both 


500 THE PATHOLOGY OF PREGNANCY, LABOR, AND THE PUERPERIUM 


mother and child. In the isthmial variety, where the placenta is implanted squarely 
over the internal os and hangs like a festoon above it, the maternal mortality is so 
high that the abdominal delivery is strongly the method of choice. Without going 
further into the discussion, I will state my position: an indication for cesarean sec- 
tion will arise in cases of central and of partial placenta previa, when the pregnancy 
is at or near term, with a living child, the mother in good condition, the cervix being 


H 7 — AG : : 
Fie. 418a.—Wauiprinec Over Raisep Brep or BLEEDING PLACENTAL Srtp at LAPAROTRACHELOTOMY. 


The bleeding sinuses in the cut edges of the lower uterine s i : 
s ‘ dg \ erine segment are clamped with tongue forceps, and th 
to gape. Any bleeding points or areas in the placental bed are thus exposed to view oe easily, eee ge 


closed or promising difficulty in dilatation, conditions most common in primipare. 
A necessary requirement also is that the aseptic facilities of a good maternity can 
be had, or improvised at home, and a man capable of his task is obtainable. 


While most operators choose the classic cesarean for 1 i i 

2 c - classic ce placenta previa, a few i 

author, prefer the low, cervical—laparotrachelotomy. If the pccnhs lies on the pene stay 
ue technic is not so easy as usual, but the difficulties are readily overcome. One has the great 
advantage that the bleeding field lies plainly open to view, and one may tampon or Sateen the 
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sinuses of the placental site. In one case the placenta was adherent to a crescentic spur of cervical 
mucosa on the posterior wall, and its removal was followed by a severe hemorrhage from this 
spot. The flow was stopped by suturing the spur. In cases of placenta previa cervicalis (similar 
to the one just cited) the villi burrow deeply into the muscle. Here the low incision gives us 
direct access to the source of the bleeding (Fig. 418, a). 

; If the woman has a number of children, and the bleeding approaches the danger limit, or 
if the intention was to sterilize her, a Porro operation meets the indications best. 


Vaginal cesarean section was performed by Diihrssen and is recommended by 
Essen-Moeller. It is condemned by most writers, among whom are Kerr, Spencer, 
Peterson, Newell, Hofmeier, Hannes, and the author. 

In the exigencies of general practice, and in the usual bad surroundings in 
which these cases come to the accoucheur, it is found that the best method of treat- 
ment is Braxton-Hicks’ version and very slow spontaneous delivery. Next comes 
the metreurynter. 
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CHAPTER XXXV 
MULTIPLE PREGNANCY 


Pracine this subject in the pathology of pregnancy might elicit comment, but 
the succeeding pages, showing the frequency of maternal disease and of fetal death, 
will prove that, in the human female, having more than one offspring at a time is 
distinctly abnormal. It is an atavistic reversion, and, in general, such reversions 
are abnormal. Twins occur, according to Guzzoni, who studied over 50,000,000 
births, once in 87 cases, triplets once in 7103; quadruplets once in 757,000; quin- 
tuplets once in 41,600,000 births. Over 30 cases of quintuplets have been reported. 
Vassali reports an authentic case of sextuplets, at Lake Lugano, there being de- 
livered at the fourth month two 
female and four male children 
with a total weight of 1730 gm. 

The frequency of multiple 
pregnancy varies with the fertil- 
ity of the people (Peuch, 1873), 
and the fertility varies in different 
countries and at different periods; 
‘\ thus in Ireland and Russia twin 
2 births are commoner than in 
11 | France, where the birth-rate is 
low. 


iT 
Multipare, especially those 
giving birth frequently, are more 
likely to have twins, and the prob- 
ability increases after the age of 
thirty-three years in both par- 
,ents. A hereditary disposition 
is certain, and the tendency, 
while usually transmitted by 
the mother, may also be given 
through the father (Bonnevie). 
It is also noted in the lower 
uniparous animals, for example, 
the cow (Duncan). Marriage of 
Fra. 419.—Dousiy Ovum Twins. twins increases the potency of the 
Black lines are decidua; red, the chorion; blue, the amnion. hereditary impulse. Twins and 
triplets are likely to be repeated 
in the same family. Cases of unusual fertility are not rare. Geisler tells of a woman 
physician (Mary Austin) who, in thirty-three years’ wedlock, had 13 twin and 6 
triplet births, a total of 44 children, her sisters having 41 and 26 children respectively 
(Strassman). Sue tells of a Parisian whose wife bore him 21 children in seven years, 
and who seduced a servant, who then delivered triplets. (See Neugebauer et al.) 
Causation.—Generally, two kinds of twins are distinguished, those coming 
from separate and distinct ova and those from one ovum. Two eggs escaping from 
an ovary at the same time may be fertilized and develop synchronously in the uterus. 
These eggs may even come out of the same Graafian follicle, since such follicles, 
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and even some containing three eggs, have frequently been seen. Each ovary may 
furnish one of the ova. When two or more separate ova locate in the uterus, we 
have distinct ovular formations developing side by side (Fig. 419). If the ova locate 
far from each other, two distinct placentas develop; if near each other, the two pla- 
centas fuse, but their circulations do not (Schatz). Since in such cases each child 
has its own amnion and chorion, where the membranes lie apposed a septum will 
be found made up of four layers—an amnion and a chorion for each fetus. Occa- 
sionally decidual remnants will be found in the septum, the relics of the deciduze 
capsulares or reflexe of the early stages of the development of the ova. Theoreti- 
cally, one might insist on finding six layers in the septum of double ovum‘or dizy- 
gotic twins—two deciduz, two chorions, and two amnions (Lit., Newman). 

The etiology of twins from one ovum, called homologous, or monozygotic, 
is still a mystery. Aristotle knew that two embryos could come from an egg with 
two yolks, and three embryos 
have been found in one egg. Two 
nuclei have been found in one 
yolk, and Kolliker, Stéckel, and 
von Franque found double ger- 
minal vesicles in the human egg. 
If such an ovum is to be fertil- 
ized, two polar bodies must first 
be extruded, and two spermato- 
zoids are needed for fertilization, 
which theoretically is not impos- 
sible, but then we would have 
two chorions developed and the 
findings would be the same as if 
two different eggs had been im- 
pregnated. Perhaps we shall 
learn hereafter that such an oc- 
currence has been proved. An- 
other theory is that on one 
germinal vesicle two primitive 
streaks develop, that is, double 
gastrulation occurs. Two sper- 
matozoids entering the ovum 
probably cannot produce this 
condition, because ova fertilized 
in this way usually die. as) Nae as ar 

f 7 : 3 . 420.—Homo.ocous or SINGLE OvuM I wIns. 
He Sea anna nie decidua; red, the chorion; blue, the amnion. 


is possible that one amnion will ; 
toes the two fetuses; if far from each other, each fetus will have a separate 


amnion (Fig. 420). The older writers held that always two amnions developed, 
but that the septum atrophied and disappeared. Only about 40 cases are on 
record of twins without a septum between the two sacs, that is, lying in one 
amniotic cavity. Should the separation of the two embryonal areas be incomplete, 
a double monster will result (Sobotta); therefore, according to the theory that 
homologous twins are the result of the fission of the embryonal area into two parts, 
and their separate development into fully formed fetuses, we must conclude that 
double monsters, like the Siamese twins, are the result of incomplete fission and not 
of fusion. A monster with four legs would mean fission at the lower pole, and one 
with two heads fission at the cephalic pole of the embryonal area. It is regretable 
that we have little scientific foundation for these plausible theories. 
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Characteristics —The placenta in unioval twins is almost invariably single; 
there are usually two cords, but rarely only one, which bifurcates near the fetuses, 
and these are monoamniotic ova; the blood-vessels anastomose on the surface of 
the placenta, and also in the villi themselves, producing a third or intermediate 
circulation between the twins so that the whole placenta can be injected from either 
cord. The septum of the placenta never shows traces of decidua, and only two 
layers, the two amnions, can be found in it. In the rarest of cases, 2 chorions or 
separate placentas have been found. The children are said to be very much alike in 


size and in mental and physical characteristics, including finger and sole prints 
(Montgomery), but the author has not found this to be constant. (See Gesell, 
Newman.) Unioval twins occur, according to Ablfeld in 15.55 per cent., Wagner, 
33 per cent.; and Orel 23.8 per cent. of cases. 


Amniotic sac 
Voucele of acardiacus 


Acar- Jeading to 
diacus 2¢ardiacus 


Fie. 421.—Acarpiacus AmorpHus. (Northwestern University Medical School specimen.) 


Triplets and even quadruplets may all come from one 

ova are concerned, one of which may au forth two hae en a a 
In length and weight twins usually differ more or less, 4 em and 2200 gm 
being the limits respectively. Twins are usually smaller than single children » t 
the combined weight is greater. The same proportion of boys and girls one si 
with twins as in general. Twins from one ovum are smaller than those from i = 
and the difference in weight is not so great; also they have a higher mortalit ee 
are more often deformed. The same deformity often exists f both twin ae 
one of the author’s cases, double harelip, and one of C. E. Black, rudimentar ‘ ol bf 
It is said the tendency to this form of twins is not hereditary (Strassman) Tela 2 
sia 1s more common with unioval twins. Homologous twins are always of the ae 
Sex. The two circulations anastomose in the common placenta, artery to oe 
vein to vein, and artery to vein through the third circulation ie saan ree 
ing villus tree. The anastomosis of the two blood en was known to Portal, 
? 
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who, therefore, advised the tying of the cord of the first child delivered to prevent 
the other from bleeding through the open vessels. As a result of this arrangement 
many anomalies arise out of the unequal distribution and size of the placental 
vessels and unequal nutritional conditions. The heart of one child, because of its 
better nourishment, may overpower that of the other through the anastomotic 
vessels. If this occurs at an early period, the weaker heart dilates into a tortuous 
vessel, the fetus remains undeveloped and becomes a parasite on its stronger brother 
(Fig. 421). It is called an acardiacus. If one fetus dies after being fully developed 
and is long retained in the uterus, it is changed into a foetus compressus (Fig. 422). 
Sometimes the stronger fetus causes a polyhydramnion, according to Strassman, 
because its hypertrophied heart and kidneys produce more urine, while the weaker 
suffers from oligohydramnion. Polyhydramnion is so common with twins that 
when it is discovered, the existence of the latter is to be suspected. If the twins lie 
in one amniotic cavity, the two ymbilical cords may be twisted, causing the death 
of one or both fetuses. 

Dichorionic or double-ovum twins are also subject to abnormalities. One 
fetus may die and be expelled, the other going normally to term. The author de- 
livered a woman at term of twins, and she stated that five months previously she 
had had, in New York city, an 
abortion of four months. Again 
the dead fetus may be retained, 
and the liquor amnii being ab- 
sorbed, it is flattened against 
the wall of the uterus, a dry, 
shrunken mass (Fig. 422). It 
may present before the normal 
fetus, giving rise to diagnostic 
errors, and it may be lost in the 
uterus after delivery of the pla- 
centa and cause puerperal infec- 
tion and late hemorrhages. The Fig. 422.—Two Views oF 4 Farus PAPYRACEUS OR CoMPRESSUS. 
placenta of the compressed fetus T heed of the, scoond, well-developed shild lay in the hollowed: 
is white, hard, fibrous, infarcted, 
and demarked sharply from that of the normal fetus, and this finding on the 
placenta will arouse the suspicion of the accoucheur that another fetus has been 
retained in utero. 


Superfetation is the nesting of a second fetus in the uterus already occupied by one in the 
process of development. Its occurrence has been held possible by American and French authors, 
while the English and German writers usually deny it. A double uterus may carry a child in 
each compartment, as in the cases quoted by Ramsbotham—one, where a woman, five months 
and sixteen days after the delivery of a living seven months’ child, delivered another of full 
development, and another where two well-formed, fully developed boys were born three months 
apart. These cases should not be called superfetation. Since the decidua reflexa does not 
unite with the vera until the middle of the fourth month, and since ovulation occurs during 
pregnancy (Rovano), theoretically superfetation is possible, but in most instances cannot be 
proved. Differences in the size of the fetuses may be explained by unequal development, but F. 
T. Andrews, Barry, and the author have seen specimens which prove the occurrence of superfeta- 
tion in the human female. Dr. Zimmerman, of Cameron, [lnois found a healthy ovum of four 
weeks, together with a healthy fetus of ten weeks, in an aborted mass. A specimen was shown to 
the Gynecologic Society of Chicago of two extra-uterine pregnancies of different dates which had 
been removed at operation. Dr. T. J. Watkins relates the case of the delivery of twins at three 
months and triplets at term of the same pregnancy (Lit., Radasch, Meyer). : 

Superfecundation is the impregnation ot two different ova, about the same time, by sperma 
from different fathers. Its occurrence in animals is proved, but though doubted for the human, 
is possible. A negro woman gave birth to a black and mulatto child, after intercourse with a 
black and a white man. A white woman gave birth to a white and a negro child, but both these 
combinations may occur with only one father. To prove superfecundation we must ask, with 
Schultze, that a woman after intercourse with two men of different races and other than her own 
bear twins showing the characteristics of both sires. 


Clinical Course.—Plura! pregnancy always gives rise to disturbances on the 
part of both mother and child. The sympathetic symptoms, nausea and vomiting, 
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are usually exaggerated; toxemia, varices, and edema are more marked; the great 
distention of the abdomen interferes with the bowels, urination, and respiration, 
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Fie. 423.—PrrRcENTAGE TABLE OF 
Twins. 


cent. 


cent. 


especially if hydramnion complicates the condition. 
Softening and relaxation of the pelvic joints are some- 
times extreme, which, added to the great abdominal 
distention and the weight of the large uterus, make 
locomotion difficult or impossible. Either because the 
several fetuses produce too much toxin or because the 
kidneys are laboring under mechanical difficulties the 
kidney of pregnancy, nephritis, and eclampsia aremuch 
more common than in single pregnancy. Edema and 
even ascites may occur; indeed, a pregnancy without 
edema is almost positively asingleone. The heart has 
a double burden, and, if already diseased, may fail. 

About 70 per cent. of duplex pregnancies termin- 
ate before term, and practically all triplet and quad- 
ruplet gestations do so. Premature labor is caused by 
the overdistention of the uterus, the lower uterine seg- 
ment and cervix being developed earlier than usual, 
and the presenting part engaging in the pelvis. Ac- 
cording to the latest theory, labor comes on sooner be- 
cause of the larger amount of ferment produced by the 
two fetuses, stimulating the uterus to action. 

Labor with twins is often abnormal. Owing to 
the overstretching of the uterine muscle, the pains are 
weak and intermittent, labor drags on, sometimes for 
days, effacement and dilatation of the cervix are slow, 
and the parturient loses sleep and becomes early ex- 
hausted. Many peculiarities are noted in the mechan- 
ism of labor. Since the children are small and there 
is usually much liquor amnii, we observe frequent 
changes of presentation and position during pregnancy, 
and also during labor, sometimes produced by the de- 
livery of one of the twins. For example, while one 
child comes through head first, the second changes from 
shoulder to breech presentation. Werth gives the fol- 
lowing table of 1688 twin births: 


Both children in cephalic presentation . .47.4 per cent. 
€ “ 


Head and breech presentation......... 34.2 

Both breech presentation ............. 8.4 ab 
Head and transverse presentation ..... 5.8 . 
Breech and transverse presentation .... 3.6 - 
Both transverse presentation ......... OTe 


The sacs occupied by the twins usually lie side by 
side (Fig. 425), but one may lie in front of the other 
(Fig. 424) or even on top of the other. In the last in- 
stance the second child during delivery has to pass 
through the empty amniotic cavity of the first, and 
the second opening in the membranes will be found 
in the septum. The children usually lie parallel, one 
on each side of the spinal column, but one may lie an- 
teriorly and the other be entirely beyond the reach 
of the palpating hand. Occasionally, when the amount 
of liquor amnii is small, the children are dovetailed 
into each other, and, under like conditions, if the two 
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heads are apposed, they may be faceted. In one of the author’s cases the flatten- 
ing of the foreheads of the children was noticeable after several years. 

If one placenta lies above the other, it is not rare to find the lower edge of the 
common placenta near or over the internal os. Placenta previa with twins en- 
dangers three lives. Transverse and breech presentations are favored by the low 
implantation of the common placenta. 

Owing to the shape of the uterus, the child lying in its left half usually is lower 
and presents and is delivered first. The uterine muscle now has a chance to shorten 
and get a better grip on its contents. Another bag of waters forms, ruptures, and 
the second fetus is extruded, usually more quickly than the first, because the muscle 
is stronger and there is no resistance from the soft parts. The interval between the 
deliveries varies from a few minutes to forty-four days (Carson). Reference has 
already been made to the abortion of one twin while the other was carried to term. 


Fic. 424.—T-wins, ONE IN FRONT OF THE OTHER. 


It is impossible to show by figures the natural interval between the two births, be- 
cause, as a rule, the accoucheur hastens the second delivery. Usually the second 
child follows the first after thirty to forty minutes. In one of the author’s cases 
the head of the second followed the feet of the first. ; 

Now, the uterus contracts firmly down on the placenta, and in a small majority 
of cases the third stage is natural. Hemorrhage, however, is more profuse and the 
after-pains are harder. . 

Diagnosis of Twins.—Very rarely has the diagnosis of triplets been made before 
delivery. Pinard, of Paris, and Fletcher Bell, among others, did it. Twins may 
almost always be diagnosed during pregnancy if the examiner is sufficiently atten- 
tive. Extremely large and globular belly, rapid growth of the uterus, marked 
edema, albuminuria, motion felt all over the abdomen, excite the interest of the 
accoucheur and warn to greater care. The diagnostic points are: 
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1. A sulcus felt in the fundus or down the front of the uterus. This may occur 
in uterus arcuatus or distorted uteri, or even in ordinary labor, and may be absent 
in twins. 

2. Unusually large and globular uterus. Must eliminate hydramnion and large 
child. Twins or large child? Treatment depends on the diagnosis. 

3. Palpation of three large parts—two heads and one breech or two breeches 
and one head. Make no diagnosis on the multiplicity of small parts,—the extremi- 
ties,—because the child can place these in many locations. 

4. When one head is in the pelvis and the distance from this to the other large 
part in the fundus is too great to be the length of one fetus, for example, over 30 cm. 


Fic. 425.—Twins Sme sy Sipe. 


5. Auscultation of two sets of fetal heart-tones, with these characteristics: 
(1) Both asynchronous with the maternal pulse; (2) they must be asynchronous 
with each other, the difference being more than eight beats; (3) there must be a 
free zone between the two areas of greatest intensity. It is best for two qualified 
observers to listen at the same time; in doubtful cases it is well to use a stop-watch 


and take the average of many counts, and during the examination the patient may 
not change her position (Fig. 426). 


If one child is dead, this method leaves us in doubt; again the tw 
chronously for a time. The author in such cases irritates he infant ieee paged ess Ls eagles 
celerates the heart-beat. A child with straightened spine, as in the military attitude, ma ee 
heart-tones audible on both sides of the uterus, or the placenta may divide the area of said an 
Hearing two loud uterine souffles is not conclusive, nor is hearing one fetal souffle and one f steal 
heart-sound. During labor one may hear normal heart-tones and feel a pulseless cord i zi 
vagina, but even this is not positive, because the cord may be compressed temporaril wile ite 
heart goes on beating. Of course, such a condition soon kills the infant. . pane 
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6. The x-ray may now be used, and its demonstration of two fetuses is positive. 
Edling, of Malmé, showed three in one case. When the differentiation must be 
made between one large and two small fetuses radiography is most valuable. It is 
important not to rely on the radiograph, but to control it by the usual methods of 
obstetric diagnosis. 

During labor all the above signs are used, and, in addition, 

7. Palpation of a fetal part in an intact sac after one sac has burst. 

8. Palpation of two large parts by the vaginal examination. 

If the diagnosis is made during pregnancy, it is best not to tell the mother, but 
to acquaint the father with the facts, to save the one from fear and worry and to 
protect the accoucheur from the imputation of ignorance by the other. After the 
delivery of one child the diagnosis that another remains in the uterus is easily 


| 


Fig. 426.—T wins, S. L. T. anv O. D. T. 


made by one grasp of the fundus, but remember that fibroids, favorably disposed, 
may mimic a fetus. It may be necessary to explore the uterus. . 

Differential Diagnosis.—In the early months the presence of twins may, by 
distorting the uterus, give rise to the suspicion of ectopic gestation. ‘The differ- 
ential diagnosis of simultaneous extra- and intra-uterine pregnancy from ordinary 
twins is possible only to a keen and experienced obstetric hand, and, even under 
most favorable circumstances, is rarely made before operation. 

Polyhydramnion often complicates twins, and one needs to shut out ovarian 
tumor in these instances. (See p. 573.) 

Fibroid tumors complicating pregnancy may simulate plural gestation to 
perfection. The absence of two heart-beats upon repeated examinations; the im- 
mobility of the supposed large and small parts; their constancy of location; the 
history of fibroid—usually allow prompt differentiation. 
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Prognosis.—As was said at the beginning of this chapter, plural gestation is 
not normal. The disturbances of pregnancy are more common, and their fatality 
increased, this being especially true of the toxemias resulting in eclampsia. Heart 
disease complicating twin pregnancy is very serious, and usually indicates the induc- 
tion of premature labor. In one of the author’s cases the anasarca was tremendous, 
hydropleura and hydropericardium developing, the patient having hemoptysis and 
dying of acute edema of the lungs. Owing to the longer labors and the more fre- 
quent necessity for operative deliveries, sepsis is more likely to occur, and the opera- 
tive traumatisms must also be reckoned in. Postpartum hemorrhage occurs oftener, 


Fie. 427.—INTERLOCKED Twins, 


ae i Bes aos of infection from the usual methods of combating it, must 
For the child the prognosis is serious. Since the majority of twin births are 
premature, many infants die of atelectasis and general debility. A certain number 
of the second children are lost during the interval after the first is born fon abrup- 
tion of the common placenta, and not a few die during operative deliveries After 
birth the mother may be too ill or too weak properly to care for them, or ane ma 
have insufficient milk, and these, coupled with congenital debility explain the hi 4 
mortality in the first year of life. Ahlfeld places it at 75 per cent, but the athics 


thinks this is too high. Triplets : 
mortalities. 7 plets and quadruplets, of course, offer much higher 
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Many mothers ask if twin children are mentally and physically as strong as 
those of single birth. The author has carefully studied his cases and other twins, 
and finds that all depends on the degree of prematurity. Where the children were 
fully developed, no difference could be noted. 

Treatment.— During pregnancy, a pluriparient woman requires greater watch- 
fulness, especially regarding her kidneys and circulation. Should she abort, the 
accoucheur must see that the uterus is empty. Although cases are on record of the 
successful carrying of the second fetus to term, the frequency of infection of the 
partially emptied uterine cavity is so great that the danger should not be assumed 


Fic, 428,—INTERLOCKED TWINS. 


‘e of saving the child. During labor “watchful expectancy” is 
Perey Ree not be deceived by the false pains of the latter weeks into as- 
suming that labor has actually begun. Wait, if possible, for complete baer 
before rupturing the bag of waters. With frequent auscultation the mes eur 
watches the welfare of the two children. It is wise not to let the first stage : ae 2 
too long, because inroads on the parturient’s strength may be ees in the i 
stage, when hemorrhage may i se cra sie Cas delivery and for 

athologic third stage must be com mee be 
ne eee ee latent i delivered a careful external and internal Pe aie 
will enable the accoucheur to decide on the proper treatment. The cord should be 
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clamped or tied on its placental end. Should the cord of the second child prolapse— 
should the shoulder present, immediate action is required—in short, any abnor- 
mality is to be rectified. The delivery of the second twin by version and extraction 
or forceps or even simple Kristeller expression, is usually easy, because the soft 
parts have been prepared by the transit of the first infant. For the same reason 
the head of the second infant is not molded. If the heart-tones are normal— 
and one should listen constantly—if there is neither external nor internal hemor- 
rhage, one may safely wait for twenty minutes before rupturing the second bag of 
waters. This interval allows the uterus to gather strength for the expulsion of 
the second child, and is also a safeguard against postpartum hemorrhage. 

Owing to the overdistention of the uterus, contraction and retraction of its 
muscle are poor and the tendency to postpartum hemorrhage is augmented. Accu- 
rate control of the fundus and gentle massage are indicated, and expression of the 
placenta is usually needed earlier than in single labors. As soon as the second baby 
is born (the third, if triplets) a full dose of pituitary extract is given; immediately 
after the placenta has left the uterus, 1 ampoule of sterile ergot. Ergot and ext. 
hydrastis canad. fl., 44 m xv are given t. i. d. for a week or more because involution 
of the uterus is slower. The accoucheur should remain in the house several hours 
to be certain that no relaxation of the uterus may occur, and to discover any ten- 
dency to postpartum eclampsia. 

Anomalies of Plural Births.—(1) Pathologic presentations—shoulder, breech, brow, face, 
anterior parietal bone, etc.—occur in a goodly percentage of cases, and are treated on general 
principles. . : 

(2) The part presenting may change several times before one finally engages and is delivered. 
Watch for pathogenic delay, then interfere. 

(3) The bag of waters of the second child may rupture before that of the first, or the two 
may rupture at one time. No treatment is necessary in the first instance unless the cord of the 
second child prolapses before the presenting part of the second is delivered. If conditions for 
extraction are filled, deliver both children, otherwise replace the cord. 

(4) Rarely the placenta of the first twin is delivered before the second is born. If the 
placenta is independent of the other, no harm results from this, but if the two are united, the 
necessary abruption of the placenta of the second child will be fatal to it unless it is delivered 
at once. The signs of asphyxia and external hemorrhage apprise the accoucheur as to what is 
going on. Rapid delivery of the second child will save it, and also preserve the mother. 

_ (5) The transit of the first child may alter the position of the second, for example, from 
longitudinal to transverse, from vertex to face. Treatment is on general lines. 

(6) Interlocking or collision may occur. The two heads may try to enter the pelvis at the 
same time, or one head enters, while the second head, caught in the neck of the first twin, 
attempts to enter with it (Fig. 427). If the children are small, such a mechanism is possible. 
Or the head of the second fetus enters the pelvis after the first one, presenting by the breech, has 
been delivered as far as the neck (Fig. 428). The second child, coming as a breech, may straddle 
the first in shoulder presentation, or four extremities may present, the two breeches entering the 
inlet at once. 

(7) Rarely, after the first child is born, uterine action ceases and hours, days, or weeks 
may elapse before the second twin is delivered. The author does not wait more than twenty 
minutes for the birth of the second twin, but empties the uterus. There is little if any good in 
waiting, but many dangers—death of the second child, hemorrhage, and infection. 


Delay in the delivery of twins should always excite the suspicion of locking, 
and an examination with the whole hand, in narcosis, if needed, is to be made. 
Much can be accomplished by manipulation aided by the steep Trendelenburg 
position, especially if the uterus is paralyzed by deep anesthesia, and the children 
may be disentangled, one of them being led into the pelvis. Should interlocking, 
as in Fig. 428, occur, a deep episiotomy is done, to avoid complete laceration of the 
perineum, the whole hand inserted, and the second head pushed up and out of the 
pelvis. If the heads are small, such a procedure is possible; if not, one should de- 
capitate the first child quickly and push its head up into the uterus, then deliver the 
second with forceps. In such a case Lobenstine did a cesarean section and saved 
both twins and mother. Forceps or the cranioclast may be applied to the second 
child, delivering it first, but one should attempt to save at least one of the 
children by disentangling them under deep anesthesia. If the first one is dead, 
there is no occasion for hurry. 
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A double monster causing trouble during delivery is not so easily disposed 
of. First in importance, as always, is the diagnosis. The abdominal and x-ray 
findings almost never give reliable information, but may suggest greater watchful- 


ness and the necessity for early exploration of the uterine cavity with the whole 
hand under general anesthesia. 
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CHAPTER XXXVI 
PROLONGED PREGNANCY AND MISSED LABOR 


Rererence has been made to prolonged pregnancy (p. 117), and here will 
be considered the pathologic side. Labor occasionally begins at the proper period, 
some degree of dilatation is attained, but for some reason the pains cease and ges- 
tation continues for from two to four weeks, when the uterus again is set in action 
and delivery is accomplished. This occurrence must not be confounded with the 
pains and changes in the cervix which sometimes occur at “lightening.”” When 
the child is thus carried over term, it undergoes certain alterations; the length in- 
creases disproportionately to the weight, the head enlarges, and the bones harden, 
the parietal bosses becoming prominent and pointed. The body is less fat and is 
firmer in consistence; the spinal column is harder and less flexible. In some cases 
the fetus is overgrown in every way. Oligohydramnion, with its consequences, may 
occur. The child may die without other cause apparently than being overripe, 
and this fact is known and appreciated even by the laity. Adair has found senile 
changes or involution in overterm placente. 

During labor I have observed these anomalies: 

1. Lack of cephalic molding, from the extreme ossification; high arrest of head; 
prolonged and fruitless labor; forceps—hard extraction; extensive injuries; still- 
births. 

2. Occipitoposterior positions, absent rotation, etc. 

3. Deflexion attitudes—military attitude, forehead, brow, and even face pres- 
entations and their sequele. 

4. More or less disproportion between the size of the passage and the passenger, 
prolonged labor, and operative interference. 

Many irregularities in the labor apart from the above have been observed. 
Some of these are indirectly caused by, or indirectly influence, the mechanical 
factors in labor. The pains are apt to be irregular, intermittent, and ineffectual. 
Occasionally, on the other hand, they are tumultuous and quickly deliver the child, 
perhaps precipitately, injuring it or the mother. The writer had one case of com- 
plete spontaneous rupture of the uterus where the pregnancy was prolonged and 
labor rapid. This is the exception. Weak pains are the rule. It is possible that 
a fatty degeneration of the uterine muscle occurs in these weeks of prolonged preg- 
nancy (Bossi). This invites traumatic rupture or produces inertia, necessitating the 
use of forceps. The lack of strong uterine contractions leaves the cervix and 
vagina without the softening and succulence necessary for the safe dilatation, and, 
therefore, lacerations of the parts are frequent and all operative intervention is 
rendered laborious. The same inertia is carried over into the third stage, and 
postpartum hemorrhage caps the climax to the succession of complications. 

While these accidents are by no means the rule in women going over term, they 
occur so often that the question of methodically inducing labor at the normal end 
of gestation deserves grave consideration. : 

Prolonged labor is a peculiar condition. Pains begin, the cervix becomes ef- 
faced and opens, the show appears, even the bag of waters may rupture, but delivery 
does not occur. I have seen the os open to the size of the palm, but retract and 
pregnancy continue. However, intermittent pains declare that the woman is in 
labor. In a case sent to the author from South Dakota the woman had been in 
actual labor for eight weeks and came to the maternity in a typhoidal condition. 
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Dilatation with the colpeurynter, cervical incisions, and forceps procured a 44 
pound emaciated infant which survived. The process was repeated in a subse- 
quent pregnancy. Occasionally labor may be completely interrupted and resumed 
at a later period—perhaps at the end of a menstrual cycle. 

The causes for these conditions are unknown—perhaps some disease of the 
uterine muscle or of the nerves of the uterus or lack of endocrine gland action should 
be invoked. I have noticed that my cases go over term in groups, and that other 
practitioners are having the same trouble about the same time. This fact Bossi 
also mentions, and he found that the condition recurred and was hereditary. Old 
primiparz, women who have had dysmenorrhea, and in whom the pelvis is of mascu- 
line type, seem oftenest affected. Fibroids have been noted in several cases. A 
peculiar circumstance in these patients is that, when fever begins, which is not 
unusual, especially if the bag of waters is ruptured and the vaginal bacteria have 
gained access to the uterus, the pains begin or become stronger, and delivery is 
completed rapidly. After delivery the temperature rapidly subsides. (See p. 850.) 

Treatment.—The author does not consider it good practice to allow gestation 
to continue long after its natural term has passed, and, likewise, it is not safe to 
permit a protracted labor to wear out the woman’s strength, as it is bound to do in 
time, through loss of sleep, much suffering, and anxiety. If labor does not set in 
on the day which, after careful computation, has been set for it, the accoucheur 
makes a careful abdominal and rectal examination of the gravida. If the fingers 
are to be passed into the vagina, the preparations of the patient and for the patient 
should be identical with those of actual labor, that is, shaving, disinfection, rubber 
gloves, etc. The accoucheur determines the size of the infant, using cephalometry, 
and of the pelvis, the degree of engagement of the presenting part, and the state 
of the cervix. When convinced that the end of normal pregnancy is reached, he 
informs the woman that unless pains begin within a week it will be deemed wise 
to inaugurate labor. For the details of the methods of inducing labor, see p. 1102. 

Missed Labor.—This is a term applied by Oldham to the retention of a fetus, 
dead, near term, in the uterus. Missed labor often occurs in cows and sheep. 
An attempt may or may not have been made by the uterus to expel its contents. 
The condition is similar to the one just considered, except in the death of the child, 
which is often inexplicable, and is the same as ‘‘missed abortion” (p. 469), only oc- 
curring later in pregnancy. The reason for the failure of the uterus to expel the 
dead product of conception has been placed in a rigid cervix, for example, cancer, 
sears, hypertrophy, a diseased uterus, myomata, muscular degeneration, cornual 
pregnancy, low insertion of placenta, adherent membranes, peritonitis with adhe- 
sions, and nervous disease. More probably the cause for the uterine inertia will 
be found in some endocrinal deficiency. After the fetus dies it mummifies and 
shrinks up, its liquor is absorbed, and the uterus applies itself closely to the body. 
A lithopedion may form, as in extra-uterine gestation, or infection with purulent 
disintegration and extrusion of the bones of the skeleton through the cervix, or 
by ulceration through neighboring cavities—a termination which is excessively 
rare. Usually art interferes and empties the uterus. In Menzies’ case the dead 
ovum was carried to the seventeenth month, and, in Hening’s case, eight months 
after term. . 

Symptoms.—One finds the same symptoms here as in missed abortion (q. v.), 
but exaggerated. The woman complains of the feeling of a dead and heavy mass 
in the belly, and notes the absence of fetal movements. Pains of a parturient 
character occasionally occur, commonly at the time of the customary menstrual 
periods, and it is at such times that labor often sets in. 

Examination shows a closed cervix, and a thin-walled, torpid uterus, of hard 
consistence, entirely lacking the spongy softness characteristic of normal preg- 
nancy. The diagnosis is easy. Since the question of pregnancy is seldom uncer- 
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tain, all that is needed is to prove that the symmetric tumor is the uterus and that 
it does not grow. On p. 282 are the points for the determination of the life or death 
of the fetus. 

Treatment.—If the child is dead, the bag of waters intact, and the patient not 
ill, it is advised to wait for the time of a monthly period or two to see if nature will 
not start the pains and empty the uterus. In the interval the woman must be 
enjoined not to have intercourse nor to take douches. Some authors advise the 
emptying of the uterus when the diagnosis of missed labor is positive, and with these 
I agree, because the uterine contents may become infected while waiting and this 
renders an otherwise safe operation extremely hazardous. The torpidity of the 
uterine muscle in these cases is sometimes astonishing—one may use all sorts of 
local irritants—gauze, colpeurynters, etc.—for days without evoking pains. It is, 
therefore, the author’s practice to incise the cervix or do vaginal cesarean section 
if the uterus proves refractory after twenty-four hours’ trial. Since the fetus is 
dead, craniotomy and morcellation are indicated to save the maternal soft parts 
from injury. If the mass is already infected, the case is treated as a septic abortion, 
with quinin, pituitrin, tampon and morcellation. If the fetus is of considerable 
bulk, laparotomy and complete extirpation of the uterus might be simpler than 
the attempt to remove the mass from below. If delivery from below seems better, 
vaginal cesarean section is performed and morcellation of the fetus if necessary. 
The field is exposed by broad retractors and the wound left open for drainage, to 
be repaired at a future time. Prepare for postpartum hemorrhage. v. Winckel 
advised a more expectant treatment of these infected cases, 7. e., drainage of the 
uterus, lightly disinfectant douches, removal piecemeal at different sittings of 
parts of the fetus and secundines, the process taking weeks and sometimes months. 

Graviditas Exochorialis—Among the rare conditions met with is the develop- 
ment of the fetus in the uterus, but outside of the chorionic cavity. In such cases 
the amnion is also torn, the membranes shrink up, the iquor amnii continually es- 
capes, sometimes in large amounts, and the fetus may show the results of oligo- 
hydramnion—contractures, club-feet and arms, decubitus, ete. The differential 
diagnosis must be made from hydrorrhcea gravidarum (gq. v.). Abortion is frequent. 

In graviditas ecamnialis the amnion is burst, but the fetus is still surrounded by 
the chorion. The amnion is found retracted around the fetus. 
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CHAPTER XXXVII 
DISEASES ACCIDENTAL TO PREGNANCY 


A PREGNANT woman is not immune to any disease which may affect her in the 
non-pregnant state, and, contrary to the old notion, she is more susceptible to some. 
Pregnancy in general aggravates the diseases which occur, and in turn the gesta- 
tion is endangered by them. Abortion or premature labor occurs with varying 
frequency in all the infectious diseases, and also often complicates the course of 
constitutional, circulatory, respiratory, alimentary, and kidney affections. It is 
obviously impossible, in a book of this size, thoroughly to consider all the maladies 
from which a pregnant woman might suffer. Only the salient points of large groups, 
and especially important features of individual diseases, will receive mention. 
The reciprocal influences of pregnancy upon the disease and of the disease upon 
pregnancy will be studied in turn. 


THE ACUTE INFECTIOUS DISEASES 


Typhoid, typhus, measles, scarlatina, variola, erysipelas, diphtheria, cholera, 
malaria, influenza, pneumonia—all occur in pregnancy, and most of them have a 
very deleterious effect on both mother and fetus. The action of these diseases is 
twofold: first, they endanger the woman through hyperpyrexia, increased toxemia, 
the accompanying nephritis, and through the tendency to become hemorrhagic. 
Profuse metrorrhagias are often noted, some of which may be early abortions, and 
a differential diagnosis may have to be made from several conditions. For ex- 
‘ample, a young woman was sent to the author with a diagnosis of septic abortion 
with profuse hemorrhage. She was in the first week of typhoid, with epistaxis 
uterina, and was a “virgo intacta.”’ 

Women who have had an exhaustive siege of disease are in poor condition to 
withstand the pain, shock, and hemorrhage of abortion or labor, and collapse may 
come on in the third stage. This is especially true when the lungs or heart are much 
involved. Finally, some of the above-mentioned diseases lead directly to puerperal 
sepsis, either by blood or regional transmission of the bacteria, or by so reducing the 
immunities of the patient that infection easily gains foothold. Examples of these 
are variola (infection from the pustules), typhoid (the streptococci from Peyer’s 
patches, and even the typhoid bacilli themselves), influenza (direct), erysipelas 
(direct), scarlatina (from the throat), pneumonia (direct), diphtheria (direct), ete. 

Second, these diseases interrupt pregnancy, which is due to a not infrequently 
accompanying hemorrhagic endometritis and to the death of the fetus. Fetal 
death is brought about in various ways: 

(a) The fetus may die from insolation. Normally, the temperature of the fetus is one- 
half a degree higher than that of the mother, and since it has its own heat-regulating system, 
it can take care of the ordinary changes, but when the mother is hyperpyretic, the child cannot 
do so because it has not the means to discharge heat, as by evaporation, for example. High 
temperature, especially a sudden rise, is, therefore, less well borne. Runge and Doré showed that 
a gradual rise to 104° F. is fairly well borne, and unless continued thus for a long period, is usually 
survived by the infant. The movements and the heart-tones are at first increased, later slowed, 
and death occurs. Rabbits will stand a very gradual rise to 109° F., but if it is sudden, it is 
always fatal. Krummaker reported a case of hysteric fever with sudden rises of 109.4° F. at 


intervals for seven days without effect on the child. 
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(b) Pregnancy is interrupted by the hot blood circulating through the uterus. This is 
not improbable, because heat applied to the abdomen and by hot douches causes the uterus to 
contract, and clinical experience in delayed labors shows that when the temperature rises, as 
from sepsis, the pains grow stronger. 

(c) The fetus dies from asphyxia, brought about—(1) By low blood-pressure of the mother 
and consequent stagnation of the circulation in the uterine sinuses; (2) the same, because of 
profuse hemorrhages; (3) from hypercarbonization and deoxidation of the mother’s blood, the 
direct. result of the disease, for example, pneumonia; (4) fromm a hemorrhage in the placenta 
with separation of the organ; and (5) because of fatty degeneration of the fetal villi, which 
renders the respiratory exchange of gases in them impossible. 

(d) The child may acquire the disease from which the mother is suffering or it may die from 
the toxins which it receives from the maternal circulation. The villus-wall offers no hindrance 
to the passage of the toxins, which, like other poisons, strychnin and potassium iodid, are known 
to go through, as also do antitoxins, for example, diphtheria. The villusis no barrier to the passage 
of the bacteria—they either pass through directly or after destroying the wall, and lesions of the 
latter are not hard to {find. These infections have been demonstrated in the fetus: variola, 
measles, scarlatina, typhoid (the author in 1891), cholera, pneumonia, bubonic plague, erysipelas, 
pus infections, anthrax, tuberculosis, syphilis, febris recurrens, malaria, rabies. It is noted that 
in some of the diseases the child is not at all affected, and the author has had cases where the child 
alone was ill, the mother remaining free. Others have noted such an occurrence in smallpox. 


Typhoid.—It is said that typhoid is rare in pregnancy. Freund found 42 cases 
in 3272 typhoids, which is not excessively rare when all the facts are considered. 
The Eberth bacillus and the Widal reaction have been found in the fetal blood, 
especially in the latter months of gestation. Pregnancy is interrupted in two-thirds 
of the cases, especially in the early months. Children of the later months almost 
always die after birth. Hemorrhage is usually not profuse, but the accoucheur is 
warned to prevent all bleeding because of the exhaustion of the patient. The soft 
parts are very easily torn, but bleed little. Union was good in the author’s three 
cases. The mortality is higher than in uncomplicated typhoid. In the puerperium 
the differential diagnosis is most important, since the fever is usually ascribed to 
puerperal sepsis. The gradual rise of fever, the absence of chills, the slow pulse, 
the tendency to apathy, not excitement, the early splenic tumor, the stool, the rose- 
ola, and the negative findings on the genitalia usually enable the proper course to be 
taken, but one should always try the Widal reaction, and, if necessary, make a 
culture from the blood. A typhoid puerperal infection is not impossible, and ty- 
phoid may be combined with putrefactive and purulent infections. Typhoid vac- 
cination may be done during pregnancy, but only if an epidemic exists (Kohn, Lit.). 

Variola.—In the majority of cases of smallpox, abortion or premature labor 
occurs, and the child almost always dies. It may be born pock-marked, as was the 
accoucheur Mauriceau, or in the eruptive stage. Confluent and hemorrhagic 
variola are more common in gravid, and the mortality is, therefore, much higher 
(Vinay, 36 per cent.). Sepsis may arise from the pustules, and after recovery from 
the smallpox a recrudescence of the fever may occur from the resorption of toxic 
material from the fetus, which disappears when the uterus is emptied. Hemorrhage 
during labor is greater. Vaginal examination and intra-uterine manipulations are 
to be avoided, as far as possible, because of the danger of introducing infection. 

Pregnant women, unless toxemic, may be vaccinated, but it does not always 
protect the child. Neonati, unless weaklings, may be vaccinated if exposed to 
contagion. The healthy child of a variolous mother is to be isolated (Urner). 
Vaccination of the child should be done immediately on delivery, but it usually does 
not protect. Women who have been vaccinated or who have had variola during 
pregnancy give birth to children, which later are immune to vaccination and small- 
pox (Kollock and Sawyer). Franklin reports a case where the father had smallpox; 
the mother, vaccinated, remained well, but the child was born dead of smallpox, 
which shows that the child received the contagion through its healthy mother. 
Pridham observed the same mode of transmission of varicella (Morawetz). 

Scarlatina.—Pregnant women seldom get real scarlatina (Ballantyne), but 
erythemata, due to sepsis, which resemble it are not uncommon, especially in the 
puerperium. The relations of scarlet fever to sepsis are not yet decided upon, and 
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will not be until the exciting cause of scarlatina is known, but probably the strepto- 
coccus has something to do with both diseases when a connection between the two 
1s suspected. The child may have scarlatina, the mother remaining well (Liddell). 
The author knows of many instances of labor occurring in the same room with 
children suffering from scarlet fever and has seen no trouble arise therefrom. 
Of course, precautions were taken, but these could not always be complete, and 
often were largely neglected. The mortality of scarlatina in the puerperium is 
given as from 5 to 52 per cent., and the frequency of puerperal ulcers, parametritis, 
and puerperal infection in general as complications is emphasized (Tornery). 

In the puerperium, unless an epidemic of scarlet fever is raging, it is best to 
consider the scarlatiniform eruption as due to infection, unless the other character- 
istics of the case stamp it distinctly as scarlet fever. (See Poesch, 1927, Lit.) 

Measles.—Fellner collected 30 cases from the literature. Measles is a serious 
complication of pregnancy, as it generally is in adults. Gestation was interrupted 
in 55 per cent.; the general mortality was 15 per cent.; during the puerperium two 
of three women died. Sepsis explains the high mortality. The children are usually 
affected by the disease and show the eruption, as the one of Clarus did when re- 
moved by cesarean section from the dead body of its mother. In the service of the 
Chicago Lying-in Hospital Dispensary many of the puerpere are exposed to this 
contagion from their sick children, but in no case has measles developed, which 
shows that even the imperfect isolation possible in the homes of the poor will suffice 
to protect. In one of my cases the child developed typical measles on the tenth 
day, the mother being free. 

Cholera.—In the Hamburg epidemic of 1892, 57 per cent. of pregnant women 
affected by cholera asiatica died (Schiitz). Abortion was very frequent because of 
hemorrhagic endometritis. The disease usually is not, but may be, transmitted to 
the child. 

Erysipelas.—When this disease attacks any other portion of the body than the 
genitalia, it seems to be less dangerous, but many records are at hand to show that 
puerperal infection may result in such cases. The author delivered a woman suffer- 
ing from facial erysipelas; shortly after birth the vulva became red, and she died 
under the picture of acute sepsis. At the autopsy, from the very little clear peri- 
toneal fluid, a pure culture of Streptococcus pyogenes was recovered. A facial 
erysipelas is not invariably transmitted to the genitalia. Pregnancy is not often 
interrupted by erysipelas, and frequently the children are delivered alive, but they 
may have the disease. The mortality is increased. Late literature on the subject 
is scarce (Lebedeff). Ten per cent. chinosol ointment is said to be curative (Lusk). 

Sepsis.— Under puerperal infections the usual forms of sepsis will be considered 
at length. Here might briefly be mentioned infections of distant portions of the 
body, for example, mastoiditis, frontal and other sinusitis, tonsillitis, abscesses, 
cellulitis, anthrax, and tetanus. These diseases are usually aggravated by preg- 
nancy, and their bacteria may be transmitted by way of the blood-stream to the 
uterus and the fetus. It is possible, too, that direct transference of the virus may be 
effected by the woman herself with her fingers. A local infection of the uterus and 
fetus may occur at any period of gestation and cause abortion. The author is 
convinced that coitus in the latter weeks often causes labor to set in, and may be 
followed by serious puerperal infection. 


Pregnant cows may suffer from infection by the Bacillus abortus, which gains entrance 
through the mouth and lungs. Contagious abortion in cows has already been mentioned. The 
abortion is attended by fever, and sterility may result. The bacillus may be demonstrated in 


the milk for years afterward and has infected man. 


Malaria.— Mild cases of malaria exert little influence on gestation. Severe 
cases may interrupt pregnancy through fever or cachexia. Labor may change the 
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type from tertian to quotidian. Williams could not find the plasmodium in 15 in- 
fants when it had been demonstrated in their mothers, yet Bodenhauser reports a 
case of such transmission, and fetuses have been delivered with enlarged spleen and 
pigmentation. During labor an attack may occur. Uterine action is torpid. 
Hemorrhages have been noted postpartum. The author had a case of hemophilia 
which seemed to be malarial in origin. Lardier speaks of hemorrhage in labor, and 
Legeois and Barker of bleeding later in the puerperium. Postpartum malaria 
seems to be a little more serious than usual, but its chief interest is in the diagnosis. 
Practitioners in malarious regions find many times that an outbreak of malaria 
occurs in the puerperium in a manner similar to that of a fresh attack after an 
operation. In such cases puerperal infection is to be excluded and the plasmodium 
demonstrated. Quinin is to be administered whenever indicated (Fry, Deale). : 

Influenza.—The recent epidemics of influenza afforded many opportunities 
to study this dreadful plague. Of the three waves of infection that passed over 
the world, the first, in 1918, showed the highest general mortality and the highest 
special mortality for pregnant women. The predilection for young people and the 
unusual malignancy shown by the influenza virus in pregnant women are not 
explained. They were noted in a few previous epidemics. The peculiar serologic 
changes in the blood may explain the virulence of influenza in pregnancy, and per- 
haps by studying the disease from this point of attack we may discover its nature 
and the pathogenesis of infections in general. 

The pulmonary changes in pregnancy probably favored the development of 
streptococcus pneumonia which was so fatal to gravide. Our failure to discover 
the cause and learn its treatment is due largely to the natural variations of the dis- 
ease itself, the multiplicity of secondary infections (strepto-staphylo-pneumococcus), 
and to confusion with coexistent catarrhal affections and grippe. 

Even mild cases were distinguishable from common colds or bronchitis— 
the headaches, the red throat, the high fever, and the rapid pulse with leukopenia 
aiding in differentiation. Severe infection, occurring near the end of pregnancy, 
soon declared its malignancy. All types were observed, but the pulmonary pre- 
ponderated in frequency and fatality. After a few days of fever, chilliness, sore 
throat, and cough the symptoms suddenly became severe and prostration threat- 
ening. Thus the advent of the secondary infection was heralded. Bronchopneu- 
monia developed, the patient presenting a pathognomonic grayish-purple cyanosis, 
resembling heliotrope, and dying quickly from acute toxemia and asphyxia. After 
death the mucous membranes were almost black, the blood like port wine. Em- 
pyema, sinusitis, otitis were not frequent complications of the first wave (1918), 
but were of the later two in 1919. I observed three cases of influenzal salpingitis 
with symptoms of ectopic gestation—one of which was erroneously operated, and 
one pneumococcus salpingitis-peritonitis. The gastro-intestinal form, which is 
said to resemble hyperemesis, was very rare, as also were the cerebral. Some cases 
of encephalitis lethargica (Schulze) and a few of encephalitis choreiformis (Wein) 
were reported. 

Upon pregnancy, labor, and the puerperium the disease had a malign influ- 
ence. Abortion occurred in 25 to 40 per cent. of the cases, and premature labor 
in 50 to 60 per cent., and these events always increased the gravity of the patient’s 
situation. The uterus emptied itself rapidly and without much pain and bleeding, 
but the prostration of the patient increased and also the tendency to acute pul- 
monary edema. In the puerperium fever was frequent and localization in the 
genitals occurred (Chomé), indeed, the cases often ran the course of septicopyemia. 
Profuse, fetid lochia, subinvolution, agalactia were observed. 

’ Prognosis.—In some localities the mortality was fearful—s0 per cent. (Farrar, 
Seitz). Taken the world over, it was about 10 per cent. for cases of simple influenza 
and about 50 per cent. when bronchopneumonia or general sepsis followed. For 
the child the mortality was very high, since labor came on prematurely and the 
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mothers were for days so toxemic and asphyxiated. The fetus also acquired 
influenza. I saw an ovum from a ten-weeks’ abortion full of pus, and a child 
delivered at term with bronchitis (Abt). Newborn children showed a high in- 
cidence and mortality (Linzenmeier). 

Treatment.—Prevention, first of the original infection and then of secondary 
complications, is of supreme importance. Contagion is direct by droplets of spit 
or indirect by carrier or through the air, the latter mode of transmission being 
most evident in hospitals and barracks, and especially for secondary complica- 
tions. Hamburger noted a marked drop in pulmonary infections when the wards 
at Camp Taylor were treated by moist antisepsis. 

Strict isolation of pregnant women and isolation of infected cases are de- 
manded. We found that absolute rest in bed, in a warm, but well-ventilated room 
was the greatest single factor in preventing the dreaded bronchopneumonia, 
from which the majority of women died. The rest in bed was kept up ten days 
after the temperature became normal. We gave morphin sparingly, even though 
the cough was harassing, but alkalies and fruit acids freely. Abortion and pre- 
mature labor were not induced, experience in 1892 (Vinay) and in the early. weeks 
of the present epidemic having conclusively shown that when they occurred the 
mortality was doubled (Harris). Therefore, one should try to delay labor and 
prevent it if possible. During labor anesthetics were avoided because they favored 
edema of the lungs. Where possible novocain was used. 

Pneumonia.—Pneumonia must be considered one of the specific infections, 
with localization in the lungs, and it acts in many ways like most of the diseases 
described in this chapter. Pregnancy is interrupted in more than half of the cases, 
especially if it already is in the latter months. Cyanosis and dyspnea are more 
marked, especially in the last few weeks, when the excursions of the diaphragm are 
restricted by the large uterus, and particularly if the abdomen is tympanitiec. 
Cardiac collapse is earlier and more frequent; indeed, pregnancy and pneumonia 
are a dangerous combination. Vinay collected cases which showed a maternal 
mortality of 68 per cent. when pregnancy was interrupted, and of 15 per cent. when 
it went on undisturbed. Pneumonia may affect the fetus, and its chances generally 
are not good, though Fellner quotes 19 cases of Schauta’s clinic, with only 1 death. 

Pneumonia in the puerperium may be due to the pneumococcus, may result 
from the anesthetic (bronchopneumonia), or be hypostatic or embolic. The last two 
forms appear in septic cases—the one from cachexia and the other from embolism 
from infected pelvic veins (q. v.). Other manifestations of pneumococcus invasion 
are: Pleurisy, pericarditis, endocarditis, meningitis, otitis media, sinus infections, 
endometritis, and ophthalmia neonatorum, besides other fetal infections. 

For further information on all these subjects see P. Miller, Frinkl-Hoch- 
wart and vy. Noorden, and P. Hiissy. 
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CHAPTER XXXVIII 
THE CHRONIC INFECTIOUS DISEASES 


Pulmonary tuberculosis has a marked influence on the woman during the per- 
formance of the reproductive function. In the advanced case ovulation and men- 
struation are usually suppressed, which may be looked upon as the conservative 
effort of nature, as the result of extreme cachexia with atrophy of the ovaries, or 
of local tuberculous disease of the genitalia. In beginning tuberculosis, amenorrhea 
or scanty menses may be noted, and, since the girl may be chlorotic, a difficult 
diagnostic problem may present itself—chlorosis or tuberculosis, or both. Every 
chlorotic girl’s lungs should be carefully examined. A leukorrhea may substitute 
the menses in such cases. 

Sterility, fortunately, is not rare in tuberculous men and women, but only in 
advanced cachectic individuals. Much difference of opinion exists as to the in- 
fluence of pregnancy on tuberculous women. Most obstetricians think it aggra- 
vates the disease, but most internists teach that the cases pursue their usual courses. 
My own experience holds instances in both classes. A great deal depends on the 
stage of the infection when the gestation begins. A woman with healed tubercu- 
losis may safely become pregnant. Latent, inactive infections seldom become 
florid, but an open pulmonary lesion ordinarily makes deep inroads during gestation, 
and the author has noticed this to occur especially if the woman also suffers from hy- 
peremesis. If a dormant tuberculosis awakens in pregnancy or a new infection 
occurs, the course of the disease is apt to be more rapid, being usually of the more 
florid type, the tendency to fever greater, and emaciation more marked. Hemop- 
tysis occurs in 50 per cent. of the cases. Tuberculosis of the larynx, heart disease, 
and nephritis aggravate tne pulmonary condition decidedly. The chronic ulcera- 
tive varieties of tuberculosis do not usually produce such marked symptoms during 
pregnancy, the author having seen such women bear children repeatedly, without 
greater aggravation of the disease than one would expect under other circumstances. 

Sometimes the patient does not show any untoward signs until after delivery. 
Owing to the changes in the lungs and heart and the drain on the system caused 
by pregnancy and labor, especially if there has been much hemorrhage, the caseous 
deposits soften and rapidly break down, hectic develops, and the course of the affec- 
tion goes downward fast, which veterinarians also observed. If the patient has 
tuberculous laryngitis she rarely survives the puerperium (Kiittner, 90 per cent. 
mortality). 

Pregnancy is rarely interrupted, and then the infection is usually very florid, 
and resembles a pneumonia more than a typical tuberculosis. 

During labor the degree of involvement of the lungs will determine how much 
trouble will be met. Mild cases go through it without causing anxiety. Advanced 
cases are harassed by dyspnea, cough, occasionally hemoptysis, and threatened by 
cardiac collapse, edema pulmonum, pneumothorax, and, rarely, a spread of the 
infection into general miliary tuberculosis. Labor is slower, and the second stage 
is prolonged and critical. During the puerperium fever is common; a bronchitis 
is often added to the other troubles, but, in the author’s experience, sepsis has not 
been more frequent. Miliary tuberculosis, not uncommon, resembles sepsis. 

Tuberculosis has decided immediate and remote influence on the child. Birch- 
Hirschfeld (1891) first demonstrated tuberculosis in the fetus, and Schmorl showed 
it in the placenta in 50 per cent. of the cases, though Hardy, in 1834, mentions it 
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(Lanz, Lit.). Bar and Renon found tubercle bacilli in blood of the umbilical cord 
in 2 of 5 cases. Placental tubercular foci usually precede fetal disease, but with- 
out doubt the bacilli may pass directly to the fetus through the walls of the villi, 
Congenital tuberculosis was held impossible for years and by many, but it occurs, 
and probably more frequently than is generally known. Friedman injected weak 
suspensions of tubercle bacilli into the vaginas of recently impregnated guinea-pigs 
and produced fetal tuberculosis. By men, through dirty habits, or from genital 
tubercular foci, the bacilli could be introduced with the semen. Baumgarten held 
that the disease was inherited, the germs developing at a later period, but probably a 
weakness of the constitution, a tendency to the malady, is inherited, the cells of 
the ovum being affected by the maternal tubercular toxins, and the environment 
of the child and the numerous opportunities for infection are the exciting causes. 

The children of tuberculous women may be large and robust, especially if the 
disease is of the chronic type. Puny children also are born, and many die in the 
first weeks or months. The child may become tuberculous through the mother’s 
milk. Counting all miscarriages and deaths in infancy Seitz found 60 per cent. 
mortality before one year and only 15 per cent. lived twenty years. 

Treatment.—Women with tuberculosis should not marry—first, because this 
aggravates their own disease; second, they may infect the husband; and, third, 
they propagate tuberculous children. The same is to be said of the husband. 

If the tuberculosis is latent, or if the candidates possess only the hereditary 
taint, the question is more difficult, but it is only exceptionally that the doctor’s 
advice is asked. Knowing the tendency for a latent tuberculosis to break out in 
pregnancy, permission is to be conditional upon the certainty and permanence of 
cure. If a suspect marries, she should avoid conception. Finally, if she has a 
baby she should not nurse it. The tuberculin tests may be made on gravid, but 
they show less susceptibility. 

During pregnancy the recognized medical treatment is carried out. Should 
the pregnancy be interrupted because the mother has pulmonary tuberculosis? 
Opinions differ, three positions being held: One, that pregnancy be always inter- 
rupted as a curative measure; another, that it be never interrupted, and the third, 
that the cases be individually treated and the gestation brought to an end only 
when certain symptoms indicate it. I am more inclined to active treatment. If 
tuberculosis of the lungs is manifest early in pregnancy; if there are fever, wasting, 
many bacilli in the sputum, hemoptysis, and advancing consolidation—that is, the 
process seems to be florid—abortion should be induced without delay. Trembley, 
of Saranac Lake, induces abortion in the early months in all cases, and says that the 
mortality and percentage of relapses are practically nil when abortion is induced 
before the end of the third month. Morris, from a study of 1000 cases, came to 
similar conclusions. If the process seems very chronic, especially if the patient 
comes in the second half of pregnancy, it is justifiable to wait and watch closely. 
If the pregnancy is near the period of viability, one may tide the woman over a 
few weeks for the sake of the child, or even allow her to go to term, depending on 
her condition. Urgent symptoms of cardiac nature, persistent hemoptysis, and 
dyspnea may require the emptying of the uterus. Complicating nephritis, heart 
disease, and contracted pelvis, which is said to be more frequent in the tuberculous, 
will give earlier indication for interference. Tuberculosis with hyperemesis makes 
the indication for immediate abortion. Laryngeal tuberculosis in the early 
months is a positive indication for abortion; in the later months one may tem- 
porize, unless obstructed breathing forces the hand. Be ready to do tracheotomy. 

Abortion may be done in two sittings under morphin and scopolamin: the 
first, for insertion of a tent or packing the uterine cavity with gauze, after opening 
the ovum, and the second on the day following, for removing the contents of the 
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uterus, unless these have come away spontaneously. Premature labor is per- 
formed by rupturing the membranes and metreurysis, unless great urgency neces- 
sitates more rapid operating, when vaginal cesarean section may be done. Bumm 
recommends extirpation of the uterus at this opportunity, others tying off the tubes 
to procure sterility. Local anesthesia with novocain is used wherever possible. 
General anesthetics are dangerous because they aid in spreading the disease in the 
lungs. During labor the general course is expectancy, but armed for all emergencies. 
The heart has been poisoned so long, a subcyanotic condition of the blood has 
existed so long that the cardiac muscle is likely to be diseased; to it, therefore, we 
give our main attention. As soon as dilatation is complete and the head on the 
perineum, forceps are to be applied, unless the woman’s condition is so good that 
interference is unnecessary. The hemorrhage of the third stage is to be limited. 
Ethylene is best for general anesthesia, but most cases can be handled with mor- 
phin and local. In the puerperium one should keep up the heart with caffein, 
strychnin, and digitalis, but especially good are fresh air and full diet. Lactation 
is forbidden, and the child should be removed from the environment in which it 
was born, unless the parents are intelligent enough to carry out the necessary 
precautions for its safety. The woman should be instructed how to avoid preg- 
nancy in the future. Something must be done until the woman is cured of her tu- 
berculosis, so that she may safely go through a confinement, because every ac- 
coucheur recoils with horror from the task of repeatedly doing abortions on these 
tuberculous women. (See Pottenger, Lit., Bacon, Winter on Abortion, Gross, 
1927 Lit.). 

Tuberculosis in other parts of the body is usually aggravated by pregnancy, 
though abortion is rarely indicated. If one kidney is tuberculous it may be re- 
moved; if both, abortion may be induced. 

Syphilis Obstetricians should constantly be on the alert for this protean 
disease. Its baneful action is often discovered when least expected, and it spreads 
its blight on all three individuals concerned in the propagation of the species, even 
being transmitted to the third generation (Tumpeer). Ricord says that in Paris 
one in eight is syphilitic, and while in America the conditions are better, the disease 
is not rare, and in its lesser manifestations quite common, though often not diag- 
nosed. R. Peterson found that 5.6 per cent. of routine gynecologic and obstetric pa- 
tients showed a positive Wassermann reaction. At the Chicago Lying-in Hospital 
3.6 per cent. of the ward cases gave positive results, but we do not consider the 
patient luetic unless the blood is repeatedly positive and with several standard 
tests. Negative reactions do not rule out the disease, in fact, they are more apt 
to occur in the pregnant syphilitic than in others. Statistics of the incidence of 
syphilis in pregnancy and of the results of prophylactic treatment, based on serum 
reactions alone, are, therefore, almost valueless. First maternal syphilis, then 
paternal, will be considered. 

Effects of Pregnancy on Syph ilis.—In olden times it was an accepted fact that 
pregnancy had an unfavorable influence on lues in all its manifestations, acute and 
chronic. In recent years syphilographers have observed a general amelioration of 
a severity of this disease, and this is true also when it occurs in a gravid woman— 
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syphilis and the success of the treatment, because if the patient has been success- 
fully treated, she may bear healthy children. 

If the syphilis is more recent, the fetus dies, and abortion occurs. The subse- 
quent pregnancies terminate the same way, but each one later, until a living but 
syphilitic fetus is born, and finally a living, apparently well child at term. This 
may develop syphilis within a few months or after years (lues congenita tarda). 
This course of events may be interrupted by vigorous treatment of both parents. 

Apparently healthy children are born of serum-positive mothers in 61.3 per 
cent. of cases (Belding). One, only, of twins may be syphilitic. Why the placenta 
does not allow the virus access to the fetus is not known, nor is the manner of 
infection of the fetus settled—whether it is primarily ovular or later by placental 
transmission or through admixture of spirochete-laden maternal blood with the 
fetal, during placental separation (Esch). Spirochetse have been found in the ova 
in the ovary of the fetus. Late abortion—fifth to seventh months—and early, 
premature labor—seventh to eighth months—are characteristic of syphilis and the 
fetus is usually macerated. Williams found 80 per cent. of macerated fetuses were 
luetic, but our experience at the Chicago Lying-in Hospital shows less than 40 per 
cent. Probably the difference in clientéle explains the disparity. Hydrocephalus, 
anencephalus, spina bifida, deformities in the nervous system, endocrinides (Hen- 
rotay), polydactylia, etc., are often due to syphilis (Rudaux, Rosinski). 

If the syphilis is contracted during the early months of pregnancy, that is, 
post-conceptional infection, premature labor is the rule, but if the disease was ac- 
quired in the later monts, the child may escape, the placenta offering a barrier to 
the virus. Profeta’s law held the child was immune, but later studies show that 
these infants have a positive Wassermann reaction (Trinchese). 

It is said that eclampsia is not more common, but the author had four women 
showing marked albuminuria while carrying syphilitic fetuses. Labor may be 
influenced by syphilis. The pains may be weak and progress slow. Abnormal 
presentations are frequent because the children are usually macerated. A chancre 
on the cervix may impede delivery, as also may an induration in the secondary 
stage of lues (Blandin), which may necessitate incisions, craniotomy, even cesarean 
section (Lantuejoul). Friability of the perineum was very pronounced in three 
of my cases, the head bursting through the vulva, tearing it in all directions like 
wet paper. Condylomata lata vulvee conduce to such lacerations. Postpartum 
hemorrhage is usually not greater, but the author had one case of hemophilic 
diathesis in a syphilitic prostitute which made some such relation seem plausible. 
Ordinarily, if the fetus has been dead long, thrombosis of the placental site occurs. 

In the puerperium the morbidity is greater than usual; the puerperal wounds, 
unless primarily infected, heal nicely, especially if specific treatment is given. 
Syphilitie fever may be mistaken for sepsis (Taussig). 

Paternal syphilis is almost always transmitted to the mother, though the 
point of entry may be unknown. In rare cases a luetic child is delivered from an 
apparently healthy mother. Engman suggests that such a mother is a spirochete 
carrier. The history usually given is that the husband has been treated more or 
less successfully for syphilis before marriage. The limit of safety, that 1s, the 
time required before he can procreate healthy offspring, is variously estimated 
as from two to twelve years, but much depends on the success of the treatment. 
Even if at the time of coitus he has no infective lesions, the child is usually syphilitic, 
or it may show signs of the disease later in life. If the father was cured, it will 
remain well. If the lues is more recent or uncured, the child dies, macerates, 
and premature labor takes place, with a repetition of such an occurrence in subse- 
quent pregnancies until the virus is removed by time or medicines. 

How do the spirochete reach the ovum? They are three times larger than the 
head of the spermatozoid (6 to 15 microns), and surely this tiny organism could 
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hardly carry such a load; therefore they are carried by the semen, perhaps, in spore- 
like or other transitional form of development. Experience and experiment have 
shown that syphilis can thus be conveyed (Bab), but it is more likely that the 
mother becomes syphilitic and the spirochete settle in the ovum and decidua from 
the blood, 7. e., placental transmission (Hochsinger, Niirnberger, et al). 


Fie. 429.—SprrocHeT# In Ferau Liver (specimen of Professor Zeit). 
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A mother carrying an ex patre syphilitic fetus sometimes develops actual 
lesions which may be secondary and tertiary, or even only tertiary—the “syphilis 
by conception.’’ The virus has passed from the fetus through the placental wall 
to the mother. It is certain that the spirillum of relapsing fever may pass the 
placenta and infect the child, and, therefore, it is fair to argue that the Spirocheta 
pallida may infect the mother by a reverse process (Golay). 

Abraham Colles (1837) said a woman may carry a luetic child and become 
immune. She probably has latent syphilis. 

Profeta said that a healthy child can come from a luetic mother and be im- 
mune to syphilis. Some syphilologists claim that all children from syphilitic parents 
and all parents of syphilitic children are infected, and the disease will become 
manifest sooner or later. Every obstetrician and pediatrist has had cases which 
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seem to prove and disprove all these dogmatisms. The Wassermann reaction has 
only made confusion worse confounded. The discovery of the spirochete alone 
seems to allow positive conclusions, but this organism is very hard to find. All 
the “laws” should be discarded and the subject studied anew by a commission of 
obstetricians, pediatrists, syphilologists, and pathologists. 

For the present, however, authorities are nearly agreed that, (1) serologic 
tests (Wassermann, Meinicke, Kahn, Sachs-Georgi) if repeatedly positive in preg- 
nancy are good proof of the presence of syphilis; (2) that if such women receive 
proper treatment the disease can be well started toward cure before delivery ; 
(3) that the mortality rate of fetal syphilis can be decidedly lowered by intensive 
treatment; (4) that even if, owing to the short length of the antisyphilitic course, 
the child is not fully cured, the frequency of premature labor is reduced. 
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Fic, 435a.—Sypruriitic Cuitp—Parr or Facn. 
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Fiq. 435c.—Sypuinitic Cuitp—loor, 
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Syphilitic Changes in the Newborn.— x] S i 
eich nea cee eat orn.—The skin, the mucous membranes, the viscera, and the 

1. The Skin.—Bullous eruptions; desquamation of large areas of epi i i 
red, macerated corium underneath; eR Fee vesicles, especially of ee aa ae es 
coppery erythema of the buttocks; paronychia; pemphigus; lymphadenitis; icterus. : 

2. Mucous Membranes. Mucous patches in mouth and pharynx, coryza, weeping papules 
aes as anes oe ulcerations of the body orifices. 

- Vuscera.—The liver is large, feels elastic, is granular, and almost always is particularl 
full of spirochete (Fig. 429) (Levaditi). It shows the antigen reaction. eee ches eres 
the frequency of icterus and infection of the child, and also, because its aid in assimilation is 
reduced, the athrepsia of the infant (Bar). The spleen is enlarged, sometimes to five times its 
normal size. The belly is distended; there is some fluid in the peritoneum. The lungs may show 
gummata or a peculiar interstitial infiltration which is characteristic of lues; this is called white 
pneumonia, and is incompatible with respiration. The kidneys nearly always show an intersti- 
tial nephritis and endarteritis and peri-arteritis, with cellular infiltration of the vessel wall 
which may be generalized throughout the body, and is also found in the cord. These blood 
vessel changes are pathognomonic. The placenta is large, heavy (sometimes being over one-fourth 
the weight of the fetus), pale, soft, fatty, edematous, but these changes are also found in other 
conditions. The syphilitic changes may be limited to the villi, which are thickened, club shaped 
(Fig. 431), obliterated by overgrowth of white cells, fatty degenerated, or calcareous and some- 
times speckled with fine hemorrhages. Sometimes the changes are restricted to the endometrium 
and the purely maternal portion of the placenta—gummatous growths which stretch up between 
the cotyledons, infiltration of the decidux, and epithelial degeneration of the placenta materna, 
but usually the whole placenta is affected. The arteries, and to a less extent the umbilical vein, 
are much thickened, even obliterated, a fact which may be used for diagnosis. The spirochetze 
are rare in the placenta, but have been found in the cord, adrenals, liver, spleen, testicle, ovary, 
skin, eye, etc. The fetal blood shows a mononuclear lymphocytosis. The Wassermann reaction 
is likely to be negative in the fetal blood, even though the mother was luetic (Bar and Daunay), 
and doubtful reactions may be obtained in the absence of syphilis. From the cerebrospinal fluid 
the best results are obtained. 

4. The Bones.—Osteochendritis syphilitica, described by Wegner (Fig. 433), is the most 
constant and pathognomonic autopsy finding. The line of ossification is broader, with irregular 
edges and points running into the czrtilage. There are small islands of bony matter off to the 
side in the cartilage, and the whole epiphysis is yellower. In advanced cases the part is swollen 
and the periosteum thickened. The z-ray shows a line of bony thickening at this point and aids 
the diagnosis (Pick). (‘ee Fig. 430.) 

The diaphysis breaks off easily. Similar changes occur in congenital rachitis, but a glance 
at Fig. 434 will enable a differentiation to be made. ‘ 

Syphilis has been invoked to explain many diseases of the newborn, for example, icterus 
gravis, hemorrhagic diathesis, hydrocephalus, congenital deformities, cystic kidneys, athrepsia, 
overgrowth of the fetus, uniovular twins (Pinard). Perhaps the discovery of the spirocheta and 
the various serum reactions may bring light in these and other conditions. 


Treatment.—Syphilis is to be thoroughly treated as soon as discovered, and 
in the usual manner, regardless of pregnancy. Instituted early, abortion may be 
prevented. Salvarsan and inunctions seem to give the best results, but since the 
kidneys are vulnerable during pregnancy their action is to be watched. More 
than thirteen deaths of gravide from salvarsan are recorded. Therefore, if a posi- 
tive Wassermann is the only sign of syphilis, the husband’s being negative, and 
there being no clinical history of the disease, salvarsan may be omitted until after 
delivery, but milder antiluetic treatment instituted. Habitual abortion after the 
fifth month, or premature labor, when due to syphilis, indicate antisyphilitic 
treatment of both parents. In doubtful cases, too, this advice may be given. 
It is the author’s practice to give women with such a history, during pregnancy, 
mercury, arsenic, and iron as alterative tonics. As soon as it is born the child 
also is to be treated, and it must be watched minutely for the appearance of rashes, 
coryza, ete. Salvarsan passes over to the child through the milk, but in small 
amounts. More important are the specific antibodies developed by the drug, 
which pass over and are curative. Baginsky warns to care with salvarsan, and 
prefers inunctions (0.5 to 2 daily), also baths of 1 : 20,000 HgCl, when there are 
profuse eruptions. Isolate the child and use rubber gloves in handling it, since 
the disease is very infectious. wen 

Nursing.—Only its mother may nurse the infant, because the child is almost 
invariably diseased, even if it shows no evidences of lues. Latterly cases are being 
published in which a luetic mother infected her previously healthy child; but these 
cases are rare. The milk of a luetic woman is infectious. If the child is syphilitic, 
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but the mother apparently well, only the mother may nurse the infant because she 
is latently luetic. Never put a child of a syphilitic mother or father to a healthy wet- 
nurse. It is criminal, though the law allows only damages from a civil suit. In 
hospitals and in maternities the authorities must be on guard constantly for this 
danger. Only after most careful investigation, including the serum reaction, has 
shown that the baby and the wet-nurse are healthy may nursing be allowed. In 
general, in maternities the physicians and nurses should constantly look for the 


first evidences of syphilis. 


DISEASES OF THE CIRCULATORY SYSTEM 


The Heart.—In the routine examination of the hearts of pregnant women the 
author, in a majority of the cases, has found systolic murmurs at the base and 
accentuation of the second aortic sound, occasionally a presystolic murmur, and 
displacement of the apex-beat to the left. It was not always easy to eliminate 
actual vitium cordis. Several real heart diseases were discovered, which, without 
such a routine examination would surely have passed through labor without being 
noticed, because they produced no trouble whatever. Heart disease in labor is 
certainly often overlooked. Mild cardiac abnormalities are not rare in pregnancy, 
such as increased rapidity, premature contractions, and sino-auricular block 
(irregular heart’s action after exertion). 

The Effect of Pregnancy on Heart Disease——A normal healthy heart easily 
satisfies all the extra demands made on it by gestation and labor. Even a diseased 
heart, if compensation is good, often sustains the additional strain without laboring 
hard. 

Pregnancy, therefore, in mild heart cases, in young, otherwise healthy women, 
does not seem to exert a very harmful influence on the disease, but it has seemed to 
the author that these women develop discompensation and die sooner than other 
women and men with similar cardiac disease. Naturally, it is hard to collect 
statistics on this point. If the disease is advanced; if the heart is in unstable 
equilibrium, and especially if myocarditic or fatty degeneration has occurred, the 
danger of broken compensation with its pernicious sequele is present. Pregnancy 
predisposes to an acute exacerbation of chronic endocarditis, especially if the latter 
be not too old, and with this sometimes a fatty degeneration of the papillary muscles 
occurs, which has a bad effect on the compensation. The congestion of the venous 
system leads to kidney and hepatic disturbances; the pulmonary congestion leads 
to dyspnea and carbonic acid narcosis, and the high position of the diaphragm, with 
the slight decrease of vital capacity, augments the respiratory difficulty and cyano- 
sis. Near term the blood-pressure may rise. Transudations in the pleure may 
cause compression of the lungs, hypostatic pneumonia, and cedema pulmonum, 
and hemoptysis may also be a complication. Edema of the extremities, ascites, 
dyspnea, attacks of suffocation, dry cough, palpitation, insomnia, albuminuria— 
all these show that the compensation is broken and warn the accoucheur of im- 
pending danger. Occasionally symptoms of Basedow’s appear—struma, tachy- 
cardia, sweating, exophthalmos, ete., and other endocrinal gland disturbances 
(Mackenzie). 

During Labor.—There is danger from not fully compensated hearts, and, too, 
an apparently competent heart may suddenly prove default. Without doubt 
some of the cases of sudden death during labor are due to an unrecognized vitium 
cordis. JI have seen two cases of acute dilatation of an apparently normal heart 
but probably unsuspected myocardial disease was present. Even a strong heart 
may not be able to stand the strain of an unduly prolonged second stage. 

___ Uterine action increases the arterial tension, and straining—bearing down— 
Peel ai pune and xpos pressure. The electrocardiograph shows that 
rt does more work during labor. In themselves these changes are not 
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very dangerous; it is the fluctuation of the blood-pressure incident to labor which 
is hard on the heart. Symptoms of a laboring organ appear, or the heart may sud- 
denly give way to the strain, and cyanosis, collapse, oedema pulmonum, and death 
ensue. If the heart holds out until the baby is born, the balance of the circulation 
may be established rapidly, or, in not a few cases, sudden death in collapse may 
occur. In one of the cases seen by the author in consultation the fatal collapse 
occurred three hours after delivery; in another, on the eighth day. The most treach- 
erous cases are mitral stenosis, in which there is usually some myocardial disease too. 

In the puerperium some of the patients that recover from the strain of labor 
grow worse, and die from embolism of the brain or lungs, cardiac thrombosis, 
recurring endocarditis, degeneration of the heart muscle, and aggravation of the 
existing disease. Sepsis in the puerperium favors acute endocarditis, or may 
cause exacerbations of an old affection, or may start or increase myocardial degen- 
eration. . 

Valvular lesions are less affected by gestation than the myocardial diseases, a 
point which Angus MacDonald, Berry Hart, and others have emphasized. The 
incidence of various forms of heart disease is given differently by observers. In 
268 cases collected (Fellner, Porak, Vinay, Pardee, and my own) there were 74 of 
mitral regurgitation; 50 mitral stenosis; 76 double mitral; 20 aortic regurgitation; 
2 aortic stenosis; 41 combined mitral and aortic; 5 myocarditis. 

Myocarditis frequently accompanies valvular lesions, especially mitral stenosis, 
and always clouds the prognosis. Auricular fibrillation, mentioned sparingly in 
the literature, is of bad prognosis. Tachycardia is frequently met. It subsides 
after delivery, and we often have to be satisfied with a diagnosis “nervous heart.” 
The fetus may show the same phenomenon. Endocrinal? Thyroid? 

A second class of cases is composed of those that develop during pregnancy and 
the puerperium. It was once thought that a subacute endocarditis is peculiar to 
pregnancy, but this is not believed any longer. Acute endocarditis may occur 
during pregnancy. Acute myocarditis and fatty degeneration may occur during 
gestation, but they are more likely in the puerperium, as evidences of a septic proc- 
ess, though they may occur alone. Brown atrophy has been found in many cases 
of sepsis. Fatty degeneration of the heart may follow severe hemorrhages, es- 
pecially if repeated, also prolonged and hard labor, protracted chloroform narcosis, 
and there has been observed an acute general fatty degeneration similar to Buhl’s 
disease of the new-born. Heart cases are aggravated by the complications of preg- 
nancy, for example, twins, polyhydramnion, contracted pelvis, tuberculosis, tox- 
emia, nephritis, etc. 

Effects of the Heart Disease on Pregnancy.—Sterility is not common in women 
with cardiac lesions unless in advanced stages. Profuse menstruation has been 
noted. Abortion and premature labor, especially the latter, occur in cases of de- 
compensation, in from 20 to 40 per cent., and still-births in 29 to 70 per cent., giving 
the figures collected from various sources by Fellner. It is said that postpartum 
hemorrhage is frequent, but I have not found it SO. Its gravity in heart cases 1s 
variously gaged, some authors even considering it beneficial. Placenta margin- 
ata is frequent. Heart disease has no particular influence on the puerperal proc- 
esses. The lochia are somewhat profuse and prolonged, and lactation is imperfect. 

Prognosis.—Since many women with cardiac disease pass through pregnancy 
and labor with the condition unknown, it is necessary to receive the published ac- 
counts with caution. Published statistics of mortality are, 34, 61, 60, 55, 48, 49, 
12, 6, 31, and 85 per cent., and these surely present a dark picture of the gravity of 
cardiopathy in pregnancy, but Fellner, who collected the above, calls attention to 
the fact that these are only the bad cases, and that the many mild ones are not re- 
ported. He supports the statement with the figures of Schauta’s clinic, which showed 
a mortality of 6.3 per cent., and, if he reckoned in those cases where the vitium was 
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accidentally discovered, it would be only 0.9 per cent. Nevertheless, my own ex- 
perience has taught me to fear the complication of heart disease with pregnancy, for 
even though one finally brings the patient through alive, the dangers that threaten 
at every step are very disquieting, and when accidents occur, they require the 
promptest and most skilful treatment. Stoeckel, in a 1917 review of German 
literature, comes to the same conclusions. Mitral stenosis is generally considered 
the worst of the valvular diseases, so far as pregnancy is concerned, especially when 
complicated by myodegeneration, which makes all cases very serious. Everything 
depends on the compensation. Nephritis with high blood-pressure adds much to 
the gravity of the situation. Death is usually from an acute exacerbation of the 
endocarditis with myodegeneration and it occurs after the delivery. In uncom- 
pensated heart disease many children die from prematurity, abruptio placentae, 
disease of the placenta, and asphyxia, because of the imperfectly aérated maternal 
blood and carbonic acid narcosis. 

Treatment—A woman with uncompensated heart disease should not marry, 
and if married, should not conceive, and if she has a baby, should nurse it only 
in part. If the woman is otherwise healthy, that is, has good lungs, liver, kid- 
neys, etc., and her heart is carrying its burden well, she may marry, and if she 
much desires it, have children, but the dangers are to be explained to both husband 
and wife. 


During Pregnancy.—After medical treatment has been instituted the question arises, Can 
this patient be carried through to viability of the child, or must abortion be done? In deciding 
this we must consider (1) the nature of the cardiac lesion, (2) the degree of decompensation, 
(3) the reserve force of the heart, (4) the condition of other organs in the body, the blood-vessels 
the kidneys, the liver, the lungs; (5) whether obtaining a weak though live child is worth the per- 
manent damage to the heart or the danger of sudden death entailed by waiting; (6) the age of 
the patient; (7) her parity; (8) her desire for children and her religion; (9) the advent of acute 
endocarditis. 

The nature of the lesion itself is not the deciding factor, as many women with apparent 
gross pathology go through pregnancy without trouble, and others with little apparent disease 
may die. Combined aortic and mitral disease and great enlargement of the heart are ominous. 
Our decision will rest on the estimation of the cardiac reserve. Endurance tests, the spirometer. 
the electrocardiograph will help us a little, but we rely mostly upon careful clinical observation, 
and the aid of a cardiologist should be enlisted. : ‘ 

Ina woman with chronic decompensation, with myodegeneration, tuberculosis, kyphoscoliosis 
pernicious anemia, struma, with arterial disease, or liver or kidney insufficiency, it may be necessary 
to empty the uterus early because we know she will not be able to go through the process safely. 
One attack of decompensation does not always indicate abortion, but a second does. The earlier 
the break occurs, the more dubious the outlook. An attack of acute endocarditis is always ominous 
—tachycardia, anemia, fever. In an old woman with many children one will interfere sooner 
also because such patients do not recuperate as well as young ones. Primipare one always tries 
Leh through, and the Catholic Church may forbid any interference which endangers the 
child. 

If the attempt to preserve the pregnancy is to be made, the usual medical treatment is in- 
stituted, the details of which do not belong here. Constant watchfulness for the very first signs 
of decompensation is required. If rest in bed, medicines, removal of all foci of infection, ete. 
fail to relieve the situation, the uterus must be emptied, or the mother as well as the child will 
die. The method will depend on the period of the pregnancy and the urgency of the symptoms. 
In the first four months the usual procedures are used, a tent, or gauze packing in the cervix, and 
curetage on the day following, under morphin, scopolamin, and a little ethylene if necessary. If 
the symptoms are urgent, vaginal cesarean section under the same anesthetic, or with novocain 
is preferable. To be also considered is abdominal abortion with exsection of the tubes to procure 
sterility, using the same anesthetics. In the fifth and sixth months puncture of the membranes 
and metreurysis are made or, in emergency, colpotrachelotomy. After viability the bag method 
of induction is usually employed if the pelvis is not contracted. The cervix is usually soft the 
pains strong, and dilatation quickly effected. Lately, cesarean section is gaining adherents and 
has the advantages of simplicity, speed, guarantee of the life of the child, and the opportunity to 
effect sterilization. The author uses laparotrachelotomy. Ethylene is chosen unless the patient 
will allow the local anesthetic. i . 

During labor all heart cases require close scrutiny, even if there is good compensation 
Labor must be so conducted that collapse in the third stage, and sudden death later in the puer- 
perium are rendered impossible—a task of no small difficulty. Preparations for all eventualities 
must be made beforehand—plenty of assistants, oxygen, salt solution, venesection instruments 
hypodermic syringe with stimulants—in short, the facilities of a well-equipped maternit All 
the instruments for operative delivery are to be held, sterilized, ready for instant use. If hers is 
time the patient should be digitalized as part of the preparation for her labor. Watch the effect 
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of the pains on the heart. such as dyspnea, cough, precordial oppression, respirations over 26, 
cyanosis, flagging or irregular pulse. Dyspnea between pains is especially suggestive. When 
dilatation is complete, puncture the membranes, but let the water escape slowly. When the 
head comes down on the perineum, perform episiotomy and deliver at once. Before complete 
dilatation, even if the dyspnea is not very marked nor the cyanosis very deep, if cough sets in, 
if the pulse begins to drop beats; if it gets very rapid (100 or more) or the patient gets tired and 
restless, cne should dilate or incise the cervix and extract at once. Do not wait for actual edema 
of the lungs or actual cardiac failure to spur you to action, because in such cases, even if you do 
save the patient, the time that the circulation has been in abeyance has perhaps allowed a clot 
to form in the heart, or the overstrain of the muscle has caused a hemorrhage in the myocardium, 
and, later in the puerperium, death may occur from embolism or cardiac rupture. Extraction is 
done by forceps or by the breech, depending on conditions, but the actual delivery is to be exe- 
cuted slowly, and two strong hands must follow down the uterus, so that the intra-abdominal 
pressure is not reduced too quickly, since the rush of blood into the dilated veins of the abdomen 
would tend to leave the enlarged heart empty. Some authors recommend that the woman be 
allowed to bleed freely in the third stage. It is better to stop hemorrhage as usual and, if vene- 
section is necessary, to open a vein in the arm. Delivery of the placenta should not be hastened. 
Ergot and pituitrin may, if necessary, be given after the third stage. Ethylene is the anesthetic 
of choice, a professional anesthetizer, being employed, if possible, since this will enable the ac- 
coucheur to give all his attention to the delivery of the child. In myodegeneratio cordis it is best 
to give no anesthetic, and I have been surprised to see how much could be accomplished by en- 
couragement and suggestion aided by morphin and scopolamin. In many cases local anesthesia 
with novocain is usable. 

Should collapse occur at any time during the first stage, it must be combated instantly for 
reasons above given, and labor should be completed by bimanual dilatation, cervical incisions, 
or even cesarean section. When the fetus is dead, craniotomy is to be done. While doing these, 
or after delivery, give hypodermically morphin with atropin, then 1 c.c. of digafoline intravenously, 
oxygen by inhalation, and 6 ounces of strong black coffee per rectum. For edema pulmonum the 
same treatment is given. Venesection may be useful when the heart is overengorged, 8 to 12 
ounces being withdrawn. Though used in other heart cases, I have never found it necessary under 
these circumstances. Salt solution is not to be given in these cases unless complicated by severe 
hemorrhage. Since the most critical period is Just after delivery, a physician should remain near 
the patient for at least twelve hours. In the puerperium absolute rest, with the body horizontal, 
the head a little raised, and the exhibition of the usual remedies are advised. Nursing is to be 
prohibited only in bad cases, and always one should prevent too great a drain on the woman’s 
resources. 


Dysthyroidism.—In 41 per cent. of 520 patients Davis found enlargement of 
the thyroid. Seitz gives 80 per cent, my own cases show 60 per cent. It seems that 
pregnancy necessitates more thyroid activity. Cretins, strumiprivata and the 
myxedematous fail, therefore to respond to the demands on the thyroid and their 
disease usually grows worse, but sometimes it improves and here one might sus- 
pect that the fetal thyroid supplies the deficiency. 

Milder evidences of hypothyroidism in pregnancy are dulness of intellect, 
sleepiness, pains in the skin and joints, constipation, pastiness of the skin, coarsen- 
ing of the features, dryness of the hair, low basal metabolism, tendency to obesity. 
Eclampsia is said to be more frequent. Some cases of habitual abortion are due 
to hypothyroidism, and overgrowth of the child also (Osler). Ah A 

Symptoms of mild hyperthyroidism are not infrequent, e. g., irritability, nerv- 
ousness, emotionalism, insomnia, quick exhaustion, cardiac palpitation and short- 
ness of breath on exertion and vasomotor disturbances; occasionally nausea and 
vomiting. Slight enlargement of the thyroid is often found, as well as tremor, 
occasional high blood-pressure, increase of the basal metabolism rate and some 
of the eye signs. It seems that the iodin metabolism in the thyroid is insufficient 
and small doses of this drug often bring quick and permanent relief. (See Strouse 
and Daly.) 

True Basedow’s disease is rare during pregnancy, as also is toxic goiter, 
adenoma with hyperthyroidism (Mussey). Sometimes pregnancy ameliorates the 
symptoms, the fetus taking up the excess of thyroid secretion. but oftener the 
effect of pregnancy is nil. In a few cases the disease makes such inroads on the 
heart that the pregnancy must be removed. Persistent thymus is a serious com pli- 
cation. Repeated pregnancies usually have a bad effect. Hirst had a patient in 
whom the disease recurred in three successive pregnancies. Labor does not pro- 
duce serious trouble except in the advanced cases, and then the conditions are 
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the same, and one treats them the same as heart lesions. The puerperium exerts 
no special influence, though sometimes the course of the disease continues down- 
ward during this time (Friihinsholz, Vignes, Lit.). ; 
| Amenorrhea and sterility are common in women suffering from exophthalmic 
goiter because of the atrophy of the uterus and ovaries. Pregnancy, however, has 
occurred during the amenorrhea. Abortion is not usual unless the cardiac des 
compensation is marked. In bad cases death of fetus and premature labor may 
occur. Labor is uninfluenced by the disease, but it is said that abruptio placentee 
and postpartum hemorrhage are more frequent (White). Hyperinvolution is 
common. Lactation is likely to be imperfect, and only a few cases show oversupply 
of milk. The fetus is usually healthy. Thyroid secretion passes over to the child 
in the milk. Graves’ disease is exceedingly rare in infants, only one case at four 
weeks being on record. 

The treatment of the disease is the same as if the woman were not pregnant, and, 
in general, what was said of the care of heart cases in pregnancy applies here. Abor- 
tion may be required if the heart proves default early, and especially if toxemic 
symptoms predominate, though perhaps ligation of the upper poles of the gland, or 
partial removal, might hold the disease in check until pregnancy has been com- 
pleted. ‘Thaler reports a successful case. The administration of iodin (Lugol’s 
solution) will enable us to carry nearly all cases successfully through pregnancy. 
Late in pregnancy the symptoms may demand interference, but emptying the 
uterus does not produce the same relief as in pure heart cases, because the toxemia 
and hyperthyroidism persist. The slower methods of delivery are to be preferred 
unless labor drags on, when cervical incisions or vaginal cesarean section may be 
needed. Pregnancy should never be allowed to go beyond term. Morphin, rest 
in bed, and an ice-bag over the heart are used to calm the cardiac action. Ethylene 
is the best anesthetic unless local anesthesia is applicable. 

In cases of adenomatous goiter with hyperthyroidism a waiting policy is pur- 
sued, but partial thyroidectomy is indicated as soon as the symptoms threaten. 
| A simple struma usually requires no treatment, as compression of the trachea 
is rare. Strumectomy has been done in pregnancy, also tracheotomy. Abortion 
is seldom needed. Induction of premature labor relieves the symptoms of ob- 
struction as a rule., 

Phlebitis, periphlebitis, thrombosis of the heart and of the veins of the legs, all 
of which may occur during pregnancy, will be considered under the Puerperal 
Diseases. 


DISEASES OF THE ALIMENTARY TRACT 


Mild disturbances of the intestinal tract are very common during gestation. 
Nausea and vomiting have already been discussed, and, under the Hygiene of Preg- 
nancy, the treatment of constipation has been considered. 

Gastric and intestinal indigestion are of frequent occurrence, and yield very 
slowly to the usual remedies. For the acidity of the stomach soda-mint tablets, 
milk of magnesia, or effervescent phosphate of soda may be used. In a few cases 
slowly sucking pure rock-candy, or chewing salted nuts until fine has been helpful. 
The fats in the diet should be reduced and food taken (especially carbohydrates) in 
small amounts frequently. Sodium bicarbonate and magnesia usta are also useful 
for the “heartburn,” also 10 m of dilute HCl in water before meals. For the colicky 
pains a dose of Rochelle salts combined with proper dieting does the most good, 
but it may be necessary to give a sedative. It may not always be easy to differen- 
tiate between ureteral, intestinal, and uterine or tubal colic (ectopic gestation). 
Bimanual examination will clear the diagnosis. Colics due to intestinal adhesions, 


resulting from the so common abdominal operations of today, are very rebellious 
to treatment. 


DISEASES OF THE ALIMENTARY TRACT ae 


Flatulence causes colic, and may itself be very annoying. Proper diet and 
movement of the bowels will usually give relief. Diarrhea as a special symptom 
is rare. I have frequently observed it as a prodrome of labor. Treat according 
to cause. 

Toothache and dental caries are common, perhaps as the result of a mild form 
of osteomalacia, to which reference has already been made. So common is dental 
caries that there is an old saying—‘‘for every child a tooth.” Neuralgia of the 
teeth is also noted in gestation, and is usually due to an infected cavity, or sinus 
disease. Before teeth are extracted the patient is to be examined by a surgeon 
capable of detecting these obscure causes. Dental neuralgia may indicate the 
toxemia of pregnancy. Teeth that are hopelessly diseased and infected are to be 
removed, and experience proves that nitrous oxid gas may safely be used. It is 
more than possible that some obscure puerperal infections have their ultimate 
origin in abscessed teeth. ‘ 

Jaundice.—Hepatic insufficiency is now fully recognized as a cause of many of 
the disorders incident to pregnancy, under which heading they are considered. 
Icterus gravis gravidarum, or acute yellow atrophy of the liver, has been described. 
Epidemics of infectious jaundice have been observed, and when pregnant women 
are affected, they show a high mortality. Catarrhal jaundice is rare in gesta- 
tion. In the service of the Chicago Lying-in Hospital, now over 40,000 cases, it 
occurred but seven times. No special significance attaches to catarrhal jaundice, 
except to call our attention to the liver and to the necessity of making sure that 
it is only a simple affair with which we have to deal. In ectopic pregnancy jaun- 
dice sometimes appears. Jaundice occurring just before or during labor is very 
significant. (See Acute Yellow Atrophy.) Jaundice may be observed after delivery 
when general anesthesia has been used, especially after chloroform. One should 
think of late chloroform-poisoning, that is, liver autolysis. The child delivered 
from a jaundiced mother is not icteric. 

Gall-stones.— Ninety-eight per cent. of women operated on for gall-stones have 
borne children. It seems that pregnancy is a factor in the development of gall- 
stones, and it is not rare that the gravida has attacks of biliary colic. This is due 
to interference with the free circulation of the bile, thickening of the same, from 
passive hyperemia of the liver, increased destruction of the red blood-corpuscles, and 
the products of fetal metabolism, but infection and trauma are the exciting causes of 
the formation of stones. The colics seldom occur before the fifth month, and jaun- 
dice, with chills and fever, is more common than in the non-pregnant state. Labor 
may cause pain in the full gall-bladder, and the latter may be easily palpated during 
the third stage. In the puerperium attacks of gall-stones are infrequent. I have 
observed 13 cases, in 2 of which the symptoms were very stormy, with intense 
pain, collapse, and vomiting, so that suspicion of the rupture of an abdominal viscus 
could well be entertained. Operation should be postponed, if possible, until after 
delivery, at least as late in pregnancy as possible, because premature labor may occur 
and the child be lost. However, the later operation is made technically difficult by 
the large uterine tumor. Only that operation should be done which will quickest 
remove dangerous conditions (Peterson). Prochownick says that attacks of 

iti simulate gall-stone colic. 
acer tie es aatled tes to a syndrome of pain in the region of the gall-bladder, 
the ureters, and the appendix, with occasional fever, the pathologic basis being a 
cholecystitis, ureteritis, and appendicitis. He calls it “coli bacillose gravidique. 
This is a not rare condition in pregnancy. Bacteriuria accompanies it. 

Acute cholecystitis may complicate pregnancy, labor (rupture), and the puer- 
perium. The symptoms are quite stormy and jaundice common. It is better to 
wait until after delivery for the operation, if possible, but in the presence of a strict 
indication, for example, a large empyema, one may have to drain the sac before 
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labor. In one case the author had to make a differential diagnosis between puer- 
peral infection and pus in the gall-bladder (cf. Vineberg). Absence of local evidences 
of puerperal disease, signs of local peritonitis in the upper abdomen, with appropriate 
history, usually indicate the exact source of the trouble. 

Appendicitis—Many pregnant women complain of pain in the region of the 
appendix, and it is possible that the rising uterus draws on complicating peritoneal 
adhesions. Women who have had appendix operations almost always complain 
of dragging pains, especially from the fifth to the eighth months. Primary ap- 
pendicitis is very rare, but recurrent disease is not rare during gestation, the latter 
being usually the catarrhal variety, and seldom causing real trouble. Pels Leusden 
found decidual reaction in the pregnant woman’s appendix. This may explain the 
frequency of appendiceal attacks in pregnancy. 

Perforation and suppurative peritonitis are very much more serious than out- 
side of pregnancy, because—(1) Protective adhesions are less likely to be formed, 
the omentum and gut being pushed away by the enlarging uterus; (2) the inflam- 
mation is more stormy, owing to the intense vascularity of the parts; (3) thrombosis 
and phlebitis are commoner; (4) suppuration takes place higher in the abdomen (true 
of late pregnancy), which portion is recognized to be less resistant; (5) drainage is 
less free, owing to the large uterus near by, and the abscesses burrow deeply in all 
directions; (6) tympany compromises the respiration sooner, also pneumonia and 
pleurisy ; (7) obstructive symptoms arise earlier; and (8) the bacteria floating in the 
blood may accumulate in the placenta, and even the fetus, causing abortion and 
sepsis. The mortality, according to Schmid, who collected 486 cases, is very high. 
Appendicitis offers a better outlook the earlier in pregnancy it occurs and the sooner 
it is recognized. During labor the contracting uterus may rupture the pus-sac or 
tear an adherent or perforating appendix, with resulting general peritonitis, which 
may be mistaken for sepsis sub partu. This danger is greatest during the third 
stage and during the first few days of the puerperium, at which times the uterine 
fundus makes its greatest excursions. In the puerperium acute appendicitis is 
easily mistaken for an infection of the tubes or broad ligament, and, indeed, they 
may coexist. The puerperal processes aggravate the appendiceal disease. 

The effects of perforative appendicitis on the pregnancy are also marked, abor- 
tion, premature labor, infection of the uterine contents, and death of the new-born 
child being noted in the majority of cases. This might all be forestalled by early 
operative removal of the infective focus. Labor is very painful; the shock of it is 
greater, and because of the diseased uterine muscle (contiguous to an abscess) weak 
pains in all three stages are observed. Manual removal of the placenta is more 
often needed, and such brusk manipulations spread the pus. On the puerperium 
the worst influence is shown when the diseased appendix forms adhesions to the 
tube or the uterus, direct transmission of the infection being thus effected, either 
through the walls of the applied organs or along the surface—also through the 
blood. A parametritis may also be caused by the infection creeping through Clado’s 
ligament. The relics of appendicitis may anchor the uterus in an unfavorable 
position, may occlude the tube, producing sterility or favoring ectopic gestation. 
On the other hand, I am convinced that tubal infections cause appendicitis. The 
frequency of appendicitis in newly married women is striking, and the gonococcus 
was found by J. H. Hess in the pus from an appendix. 

The diagnosis of appendicitis should present no special difficulties if only the 
possibility of its occurrence be kept in mind. Ectopic gestation (q. v.) and twisted 
ovarian tumor come up for consideration, but most mistakes are made with ure- 
teritis and ureteral stone (q. v.). All possible causes of acute peritonitis must be 
discussed—gastric ulcer, cholecystitis, ete. During labor, abruptio placentz, rup- 
tura uteri, torsion of the uterus, of an ovarian cyst, pyelitis, acute uterine infec- 
tion, ete., must be differentiated from appendicitis. In the puerperium sepsis 
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must always be thought of, and only a laparotomy may explain the equivocal symp- 
toms. A worse prognosis than usual is to be made, because nearly 40 per cent. of 
perforated appendix peritonitis cases die. 


__ Treatment.—Recurrent appendicitis should be cured before pregnancy occurs. A woman 
with only a history of appendicitis should not be operated on during pregnancy unless a recurrence 
takes place. Appendicitis in pregnancy should always indicate immediate operation—even in 
cases of doubt, operation is the safer course. After spontaneous recovery from an acute attack 
during pregnancy the appendix had better be removed as soon as possible. The incision is made 
higher than ordinarily, the appendix preferably removed, and in pus cases drainage should be 
liberal. The uterus is manipulated as little as possible, and the rule “get in and get out quickly” 
is observed. Every effort should be made to prevent premature labor. Should abortion occur, It 
should be allowed to run as natural a course as possible, the tampon and even prolonged expectancy 
being employed. Manual curetage is to be replaced by instrumental, should the uterus not empty 
itself. The reason for this is evident—the outside hand may break the protective adhesions around 
the abscess. During labor the same rule applies, and if manual removal of the placenta is neces- 
sary, the dangers of spreading the abdominal infection should be borne in mind. No doubt, too, 
genital infection is favored by all intra-uterine manipulations. If abortion is impending at the 
time of operation, the uterus should first be emptied, and then drainage of the abdomen carried 
out. The question of emptying the uterus artificially before operating on the appendix has been 
raised; even cesarean section has been proposed if the woman is near term. Early in pregnancy 
one will usually not induce abortion, but trust to drainage and nature. When one considers 
the high mortality of suppurative peritonitis at or near term, perhaps it would be best, in the in- 
terests of the two individuals, to remove the appendix and do a Porro cesarean section at the same 
time. Not enough cases are on record to definitely settle this point, but the usual cesarean sec- 
tion is contraindicated. Extraperitoneal section has been suggested. I believe, in cases where the 
uterus is opened in the presence of pelvic infection, as from ruptured appendix, pus-tube, or in- 
fected tumors, it is best to amputate the bulky organ and drain the whole pelvis freely from 
below. If the operation removed an acutely inflamed appendix without adhesions or abscess, 
it is not advisable to empty the uterus from below at once, because pregnancy may go on without 
further trouble, and if a walled-off abscess has formed, it is dangerous to do so, because during 
labor the adhesions always break. With free drainage and the use of opium one may tide the 
woman along for several days and thus allow the sac to get firm and the amount of pus in it to be 
reduced. Obstetric interference may thus be delayed until the abscess cavity is granulating safely. 
Kronig advises in abscessed cases first drainage, then vaginal cesarean section, then inspection of 
the abscess cavity for breaks, which are closed by fine sutures. (See also Hilton, Rudaux, Abra- 
hams, Murphy, McArthur, Portes.) 


Ileus, a rare complication, may be due to the same causes which produce it 
outside of pregnancy, or may be due to compression or torsion of the gut by the 
growing uterus. Naturally, the gut must be abnormally adherent for this to take 
place. In one of the author’s cases an old appendicitis was responsible for the 
adhesions, and the uterus at term dragged on the intestine, producing severe 
pain in the right iliac fossa and almost complete obstruction—induction of labor, 
recovery. In another, due to the same cause, the uterus had been emptied under 
the diagnosis of hyperemesis. If the ileus is due to a complicating suppurative 
peritonitis, premature labor is the rule and death very common (Gauchery). 

Treatment.—Before viability, laparotomy and removal of the cause of the 
obstruction, then emptying the uterus or not, depending on the findings—usually 
not. After viability laparotrachelotomy, then treatment of the ileus on general 
surgical principles. When there is reason to believe the enlarging uterus alone 
causes obstruction, and the symptoms do not suggest peritonitis—induction of 
labor. Ileus after delivery may be due to the trauma of labor (intestinal paresis), 
to obstruction of the bowel by the large uterus incarcerated in the pelvis, to 
duodenojejunal closure, and to peritonitis. 

Hernia is not seldom met by the accoucheur. Unless the gut is adherent, the 
growing uterus pushes the contents of the sac out and away from the hernial open- 
ing, and makes a temporary cure, but the ring is enlarged by the distraction of its 
pillars, and the hernia is worse in the puerperium, though incarceration is rare. 
Adherent gut may be incarcerated, twisted, or stretched even to the production of 
ileus. During labor the opening is usually closed by the large uterus, and even dur- 
ing strong bearing-down efforts the rupture does not enlarge. I saw, however, an 
inguinal hernia develop during strong expulsive effort. Treatment of hernia is 
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the same as at any other time when threatening symptoms occur. During labor 
it is not wise to allow too strong effort if one sees the hernial tumor enlarging. For- 
ceps should be applied soon after the dilatation is complete. It is not safe to hold 
the gut back during the strong expulsive straining. Umbilical and postoperative 
hernias are usually permanently enlarged by pregnancy, and traction on adherent 
omentum often causes pain (Manley). 
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CHAPTER XXXIX 
DISEASES OF THE URINARY SYSTEM 


Nephritis.—Internists distinguish the following principal forms of renal dis- 
ease: Acute nephritis, chronic nephritis, of which there are two grand divisions, the 
parenchymatous, with its three forms, large white kidney, large red kidney, and the 
secondary contracted kidney; and the chronic interstitial or primary contracted 
kidney, which is accompanied by cardiac hypertrophy and a general arteriosclero- 
sis. The accoucheur, in addition to these, must consider the kidney of pregnancy, 
its aggravated form, the so-called pregnancy nephritis, and the kidney changes 
which are part of eclampsia. Since even the internists are not in perfect accord 
regarding the classification of their physical findings and admit that the various 
recognized varieties of disease may be associated or correlated, it is not to be ex- 
pected that the accoucheur will be able absolutely to identify the many conditions 
presented to him for treatment. The symptoms of watery transudations in the 
parenchymatous forms give them the appellation ‘‘wet’’; the interstitial varieties 
are “dry.” 

The kidney of pregnancy and the kidney in eclampsia have already been con- 
sidered in the chapters devoted to Incidental Diseases. Here will be discussed 
the accidental complication of pregnancy with renal disease. Although only one- 
quarter to one-fifth of nephritics develop convulsions in pregnancy, the associa- 
tion of the two conditions, nephritis and eclampsism, is always fraught with grave 
dangers to mother and child. 

Primary acute nephritis may develop during gestation from the same causes 
which operate outside of it, for example, exposure to cold, chemical poisons, pto- 
mainemia, scarlatina, angina, and infections of various kinds. Antecedent septic 
processes make the kidney more vulnerable, which tendency is aggravated by preg- 
nancy. Acute nephritis cannot be clinically differentiated from the “pregnancy 
nephritis’ which often leads up to eclampsia, and, therefore, will not be further 
discussed here—see Eclampsia (Lit., Rockwood). 

Chronic parenchymatous nephritis is always unfavorably affected by the advent 
of gestation, and an acute exacerbation is almost always observed. It begins to 
show in the early months, contrary to the renal disease incidental to pregnancy. 
Puffiness of the eyelids and of the ocular conjunctiva and general anasarca are 
marked and do not disappear in the recumbent position. The edema affects the 
legs, which may be elephantiasic, and the vulva, which may be transformed into 
two immense, white, translucent, watery, glistening tumors. Hydroperitoneum, 
hydropleura, oedema pulmonum may occur; pallor, a waxy, pasty skin, high pulse 
tension, even in this form, are to be noted. Headache, neuralgias, epigastric pain, 
disorders of the special senses, especially amaurosis, nausea, and vomiting, are 
found, but not so marked nor so common as in preéclamptic toxemia. Retinitis 
albuminurica is very serious, and may leave permanent blindness. Convulsions 
occur, but in less than one-third of the cases. The urinary findings are similar to 
those of preéclamptic toxemic nephritis—albumin, hyaline, granular, cellular casts, 
renal epithelium, white and, finally, red blood-corpuscles. Urea is diminished, the 
total solids reduced, the daily amount of urine much less than normal. 

Labor has a noxious influence on the nephritis, and often produces alarming 
symptoms—cedema pulmonum, collapse, which may simulate pulmonary or cere- 
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bral embolism, apoplexy, and suppression of urine. Anemia is badly borne by 
nephritics. If anesthetics are given, and if the labor is protracted and exhaus- 
ting, real damage may be done to the kidneys. a 

The puerperal processes do not exert a good influence either—sepsis 1s com- 
moner and nephritics do not bear infection well. While the urine usually rapidly 
clears up after delivery, the restitution of the kidneys is never complete, permanent 
structural damage having been wrought, and the action of repeated pregnancies 1s 
so bad that death is hastened. 

Chronic interstitial nephritis is more frequent than the parenchymatous, and is 
characterized by polyuria of low specific gravity, with little urea and small amount 
of albumin, few casts, and these usually of the hyaline variety. It is accompanied 
by high arterial tension (200 to 240 mm.), thickening of the vessels, and hypertro- 
phy of the heart. The effects of this form usually appear later in the pregnancy, 
but the symptoms of urinemia already mentioned occur with almost equal fre- 
quency, and especially in the later months, the distinctions between the various 
forms become blurred. Retinitis, apoplexy, and heart collapse are more frequent 
with cirrhotic kidney, and convulsions less frequent. 

All forms of nephritis have a very bad influence on the pregnancy, abortion and 
premature labor being common (66 per cent., Hofmeier); Seitz found that only 
from 20 to 30 per cent. of the children survived. One of the causes of habitual 
death of the fetus and abortion and premature labor is chronic nephritis. Labor in 
nephritics is slow: the uterus is indolent; the edema of the vulva predisposes to 
perineal lacerations, and in one case of the author’s the edema of the pelvic struc- 
tures prevented the head from engaging in the pelvis. Even after the delivery, 
which was very laborious, the cervix could not be drawn down to the vulva as usual, 
because it was anchored up high by the infiltrated broad ligaments. Abruptio 
placentz is not infrequent. Pcstpartum hemorrhage is common because of atony 
of the uterus. Involution is slower. Many of the children are born dead and 
more or less macerated. The death of the fetus is caused by—(1) The hemorrhages, 
the white infarcts, and the sclerosis of the blood-vessels of the placenta, which cut 
off the fetal circulation and are frequently found (80 per cent.). Simpson and 
Fehling called attention to these facts, and the French call the condition “‘ placenta 
albuminurique” (Fig. 488). (2) By the frequent abruption of the placenta in 
labor. (3) By the accumulation of toxins in the blood which alter the villi, making 
them unfit for the function of nourishing the child, or toxins lodge in the decidue, 
making their blood-vessels brittle and thrombotic, and the decidue liable to separa- 
tion (a degenerative endometritis) ; in the first instance death of the fetus occurs; in 
the latter, hemorrhages into and separation of the decidua with abortion result. (4) 
The fetus is poisoned by the toxins which pass over from the mother. (5) Eclampsia 
may interrupt the pregnancy. 

The children of nephritics are usually puny and pale; they thrive poorly at 
first, and may show albuminuria with casts. Infarcts and hemorrhages may so 
reduce the functionating area of the placenta that the fetus does not receive enough 
food—it starves in utero. The placenta may be edematous rarely, the fetus also. 

Diagnosis.—The discovery of albumin in the urine at one of the routine exam- 
inations leads at once to a minute investigation of the cause. It is an error of art 
to be surprised into making a urinalysis by the symptoms of nephritis. The author 
is very skeptical about the so-called physiologic albuminurias—most often a slum- 
bering disease is at the bottom. Before deciding that the kidneys are affected one 
must eliminate cystitis, ureteritis, and congestive conditions. It is usually im- 
possible to differentiate the various forms of nephritis during gestation, because the 
urinary and clinical pictures are blurred, but it is not essential for treatment. A 
diagnosis of the functional capacity of the kidneys is of more importance. 

Ps Prognosis.— Both mother and child are seriously jeopardized by chronic neph- 
ritis, the mortalities being about 30 and 70 per cent. respectively. Care must be 


DISEASES OF THE URINARY SYSTEM 541 


exercised in promising a cure by the induction of abortion or premature labor, be- 
cause the condition may not be the simple kidney of pregnancy, but a real latent 
nephritis which has been awakened into activity. The main dangers of nephritis 
are edema of the lungs, hydropericardium, hydropleura, enormous anasarca, retin- 
itis, which may lead to permanent blindness, apoplexy, eclampsia, and acute heart 
collapse. A combination with heart disease is very fatal. 

Treatment.—W omen with chronic nephritis should not marry, and if married, 
should not conceive. If a woman had eclampsia or symptoms of renal inefficiency 
in her first pregnancy, a second should not be allowed until the evidences of renal 
disease have remained absent for at least a year, and the modern tests of function, 
e. g., phenolphthalein, indigo-carmin, the Schlager-Mosenthal meal, the concen- 
tration and the freshet tests, have proved the kidneys sound. Should pregnancy 
occur with diseased kidneys, redoubled watchfulness is required. 

(a) Nephritis is Discovered After the Twenty-eighth Week.—While a cure cannot 
be effected during gestation, most authors advise that the patient be tided along to 
term if possible, but to induce premature labor in the presence of threatening symp- 
toms. The details of the medical treatment have been fully given in the chapter 
on Eclampsia, to which the reader is referred. Here the imminence of convulsions 
or coma decides the question of the induction of labor, but in nephritis other dangers 
may indicate interference. Retinitis albuminurica is a positive indication for the 
immediate termination of gestation. Immense anasarca and a laboring heart, which 
do not respond to treatment, also are good reasons; then the dangers which threaten 
the child must be considered—abruptio placenteze and hemorrhages into it—though 
to discover these accidents in time to save the infant is not always possible. For 
this reason, and because our knowledge of nephritis is so uncertain and our reliance 
on treatment so insecure, I usually interrupt pregnancy as a matter of principle 
when the child has fully passed the period of viability. The exceptions, of course, 
are those cases where very satisfactory improvement ensues under treatment. 
The usual methods of inducing labor are employed, but in critical cases vaginal, 
or abdominal cesarean section may be indicated. 

(b) Nephritis is Discovered Before the Child is Viable—Some authorities (Schr6é- 
der, Fehling, Billings, Tyson, Edwards, Schauta, and others) recommend the induc- 
tion of abortion, holding that the injury to the kidneys which is inevitable before 
the child becomes viable, and, too, the poor chances of the fetus in any case, make 
the continuance of the pregnancy precarious and useless. With these opinions 
mine agrees, but if the woman is near the period of viability, I try to tide her along 
a few weeks to give the child a better chance for its life. Of course, the gravida 
must stay in bed under rigid treatment, and a careful daily urinalysis must be made. 
In the early months the pregnancy is interrupted on the first indication of trouble, 
and, too, if the disease of the kidneys, while not retrogressing, remains stationary 
under treatment. Experience has shown that these cases always grow worse and 
require interference before viability of the child, and it is, therefore, injudicious to 
wait, because the kidneys will suffer irreparable damage in the meantime. 

During labor nephritics require special care. It is wise to watch the heart 
action closely and be prepared for the same emergencies that occur with heart 
lesions. It may be necessary to puncture the swollen labia vulve (antiseptically, 
of course) to allow delivery. In the puerperium the usual treatment is kept up. 
Nursing is to be permitted only if the puerpera is in good condition and the renal 
symptoms disappearing. (See Frinkl-Hochwart and von Noorden, Fellner.) 

Pyelitis and Ureteritis——A not infrequent complication of pregnancy is in- 
flammation of the kidney pelvis and the ureters. Rayer, in 1840, first described the 
disease, and Reblaub, in 1893, reported several cases at the Congress of the French 
surgeons. Bacteriuria is found in a large per cent. of healthy pregnant women, 
probably from constipated or infected bowels. The ureters, particularly the 
right, have been found dilated and filled with urine in about two-thirds of the 
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gravide coming to autopsy. This is caused by torsion, stretching, or kinking of 
the ureters, due to the enlargement and dislocation of the pelvic organs or swelling 
of the bladder mucosa, or atonic innervation (Stoeckel), but not to compression, 
since the specific gravity of the pregnant uterus is about equal to that of the in- 
testinal mass (Luchs). The pressure in the pelvis of the kidney is only 10 mm. Hg, 
so that slight causes may stop the flow of the urine in the ureter. Owing to the 
stasis of the urine and the bacteriuria, a pyelo-ureteritis is easily set up, but in- 
fection can reach the parts also through the blood from a gastro-enteritis, an 
angina, teeth, sinuses, polyarthritis, or thrombophlebitis, through the lymph- 
stream from contiguous structures, for example, the appendix, the colon, and by 
ascending from the bladder either on the mucosa or in the peri-ureteral lymph- 
vessels (Sweet), or by regurgitation of infected bladder urine into the kidney. 
The bacterium most often found is the colon bacillus, but the streptococcus, the 
staphylococcus, the Proteus vulgaris, pneumococcus, Bacillus typhosus, B. para- 
typhosus (Williamson), and, frequently, according to Vineberg, the gonococcus, 
may be associated, or even the actual cause. Pregnancy may develop the disease, 
or may aggravate a preéxistent inflammation which may have started in child- 
hocd or at the defloration (Wildbolz). Two varieties are found in practice—the 
acute and the subacute. 

In the acute cases there are chill, fever of pyemic type, sometimes vomiting, 
pain in the back and along the ureter, and sometimes, not always, the symptoms 
of cystitis—dysuria, frequent urination, vesical tenesmus, etc. On palpation 
the kidney is sometimes enlarged and always tender; on vaginal examination the 
base of the bladder is sensitive, the ureter usually easily palpable, thickened, and 
acutely painful to touch. At first there may be suppression, but soon the urine is 
increased in amount, is cloudy, contains at first little, later much pus, albumin, 
characteristic epithelium, blood, and swarms with bacteria. If the kidney struc- 
ture itself is involved—and these cases are usually mixed streptococcus and Bac- 
terium coli infections—the general symptoms take on a septic nature, such as re- 
peated chills, with irregular high fever, rapid pulse, sweats, and evidences of severe 
illness, while locally a pyonephritis may develop. One or both ureters may be 
involved, but the disease is thrice more frequently right sided. 

Suppression of urine in the course of ureteropyelitis may be either renal or 
ureteral, in the former case due to inflammatory congestion, in the latter to block- 
ing of the ureter. The diagnosis of blocking of the ureter is not easy. Renal 
colic, intermittent polyuria with discharges of pus and relief of pain, the results 
of catheterization of the ureters, access of fever at the time pus is absent from the 
urine—all are suggestive. The phenolsulphonephthalein test is more useful in 
these surgical renal affections than in nephritis. The acute symptoms last two to 
six weeks, but the pyuria and bacteriuria may persist until long after delivery. 

When the infection is subacute the symptoms are milder; frequent urination 
and evidences of cystitis may exist for several weeks before the pain in the ureter 
and the kidney shows the ascending involvement of the latter. Rarely all symp- 
toms are absent, the disease being accidentally discovered by urinalysis. In both 
cases the tendency is toward cure, requiring two to eight weeks, and recovery may 
be complete during pregnancy or almost certainly after delivery. In the eases 
where the present attack is a relighting of an old process, a cure is rare (Williams). 
One observes the affection most frequently about the fifth month and again near 
term. Renal calculi may be an additional complication. In the puerperium acute 
pyelitis also occurs, and may give rise to suspicion of puerperal infection, and it 
is possible that the infected urine flowing over the genital wounds may cause 
sepsis. A pyelo-ureteritis which apparently healed during pregnancy may light 
up in the puerperium. I have observed the association of pyelitis with hyperemesis 
gravidarum. Treatment directed to it cures the vomiting. I have also seen 
pyelitis as a cause of multiple neuritis, and, often, the preéclamptic state and 
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eclampsia. Sometimes the pyelitis is part of the syndrome called by Bar coli- 
bacillose gravidique—with involvement of the gall-bladder (jaundice) or ap- 
pendix. The prognosis for the child is not any too good—abortion, premature 
labor, infection. 

Diagnosis.—On the direct, the symptoms enumerated plus the urine findings 
will usually suffice. I have frequently noted the presence in the urine of swollen 
and transparent mononuclear leukocytes, the nucleus hanging on the side of the 
clear protoplasm. A fresh catheterized specimen is to be centrifuged for the 
minute microscopic examination. On direct palpation of the kidney region, tender- 
ness may be elicited by gentle succussion with the first earlier than by pressure 


(Israel). 


In the differential diagnosis appendicitis, calculi, typhoid, puerperal in- 


fection, and all ‘‘acute abdomens’” are to be considered. 


PYELO-URETERITIS AND STONE 


APPENDICITIS 


1. Pain goes from the kidney down preter. 1. Pain radiates toward navel. 

2. Vomiting rare—commoner with stone. 2. Vomiting the rule. 

3. Tenderness in lumbar region and in the 3. Tenderness over McBurney’s point. Late 
course of the ureter, and at the junction in pregnancy the tenderness is higher 
of the quadratus lumborum with the up. In retrocecal appendix, pain and 
twelfth rib (Cova). tenderness equivocal. 

4. Abdominal rigidity not pronounced. 4. Rigidity usually marked. 

5. Fever irregular and usually not high, unless 5. Fever more constant and continuous. 
sepsis present. 

6. Pulse slow, and even if rapid, not peritonitic. 6. Pulse high, like peritonitis. 

7. No tympany nor tumor. 7. Both often. 

8. Urination frequent and often tenesmus. 8. Rarely observed. 

9. Urinalysis—pus, always bacteria, some- 9. Perhaps a little albumin. 
times blood, tailed epithelium, and find- 
ings of desquamative catarrh. 

10. Cystoscope shows ureteral openings, swoll- 10. Negative. 
en and inflamed, with pus issuing, and 
often cystitis, or perhaps a stone may 
be seen. If the bladder is normal, ure- 
teral catheterization will show the cloudy, 
bacteria-laden urine. 
11. May feel thickened, tender ureter (Fig. 486). 11. Negative. 
12. Succussion pain in right loin. 12. Absent. 
13. Leukocytosis inconstant. 13. More constant. 


Ureter @ 


Uterine 
artery, 


Fie. 436.—PaLPaTINnG 


Lerr UR5TER. 
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Treatment.—Acute cases. Rest in bed, milk, buttermilk, and water diet; hexamethylenamin, 
8 grains, with methylene-blue, 1 grain, four times daily. The urine must be rendered acid. After 
four days the urine is made alkaline by the free administration of sodium bicarbonate by mouth, 
by rectum, or intravenously. For rebellious cases the hexamethylenamin is given intravenously, 
30 grains once a day, and acid sodium phosphate by mouth, to acidify the urine. Lately neo- 
arsphenamin is being tried as a blood antiseptic. If the urotropin should cause hematuria or 
disturb the stomach, salol may be substituted. Daily several colonic flushings are given and the 
bladder catheterized d. i. d., to remove residual urine and pus. Bladder lavage with normal saline 
solution at 105° F., repeated thrice daily, may start the urine flowing and help the ureters to pass 
the pus from the kidney. For the subacute cases the same treatment for a few days, then more 
freedom and food. Diet may have very little meat and no spices. The knee-chest position, as- 
sumed thrice daily, for ten minutes each time, and the elevated Sims’ posture (Fig. 557) while in 
bed, are strong adjuvants, often actually curative. To aid posture in relieving the stagnation of 
the urine a balloon pessary may be placed in the vagina to lift the uterus out of the pelvis, and 
warm vaginal douches may be given. Water is to be freely administered by mouth, per rectum, 
and hypodermically. Ureteral catheterization, washing out the pelvis of the kidney, with or 
without the instillation of antiseptics, has been so successful that it should be given a trial before 
radical measures are instituted. Israel, Rovsing, and others do not fully approve of ureteral 
catheterization, but Stoeckel says it should displace therapeutic abortion. Vaccine therapy had 
better be postponed until after delivery unless the disease proves rebellious. The results are 
dubious. All foci of infection should be eliminated if possible; vaginal douches of .5 per cent. 
lactic acid d. i. d. if there is any leukorrhea. 

It is almost never necessary to incise the kidneys (pyonephrosis), and rarely needful to 
induce labor. When to empty the uterus is not easy to determine. One always tries to carry the 
pregnancy at least until viability of the child, but interference may be imperative (1) if the fever 
is high and long continued with repeated and severe chills; (2) if the septic or toxemic symptoms 
become threatening; (3) if both kidneys are involved, or if the patient has only one kidney; (4) 
if repeated emptyings of the kidney pelvis do not procure permanent relief; (5) if the vomiting 
becomes uncontrollable; (6) if jaundice appears; (7) if nephritis or a pyonephrosis begins; in 
general, before the inroads on the patient’s health become serious. Recovery rapidly ensues 
when the uterus is emptied. In operating, the infected urine should not be allowed to soil the 
field. The danger is not great, since the patient has developed immune bodies, and one seldom 
needs to do cesarean section as recommended by Deaver. A stone in the ureteral opening may 
sometimes be seen and extracted cystoscopically, and such an examination should always pre- 
cede any operative interference. Pus in and around the kidney is to be treated on surgical prin- 
ciples. (See Kretschmer, Falls, Kolischer, Opitz, Cumston.) 


Bacteriuria.—In 1895 the author found a pure culture of Streptococcus py- 
ogenes longus in the urine of an apparently healthy gravida of the ninth month. 
This woman had an operative delivery, and developed double phlegmasia alba 
dolens on the tenth day of the puerperium. Another patient suffering from sepsis 
in 1896 had enormous masses of a streptodiplococcus in the urine and in the 
lochia. Petruschki in 1898 first showed that living typhoid bacilli could be found 
in the urine months after convalescence. Weichselbaum (cited by Walthard) 
cultivated the streptococcus from the urine in a case of sepsis (Naujocks). 

Falls found colon bacteriuria in 8 out of 10 pregnant women. Murray found 
the Bacterium coli in the urine in 44.5 per cent. of gynecologic cases before, and in 
93 per cent. after operation. Weibel found the urine sterile in only 25 per cent. 
of cases, proving present streptococci, staphylococci, and colon bacilli. It would 
be interesting to discover what percentage of eclamptics and nephritics show bac- 
teria in the urine. Without doubt the healthy kidney can and does excrete bac- 
teria, and it is more than probable that it may suffer injury in its task. I have 
long believed that some of the albuminurias we meet in pregnant women are due 
to urinary infection, and this may explain the septic mortality of operations on 
such patients. Cloudiness of the urine is often due to bacteria, and it is the author’s 
practice to give such cases hexamethylenamin or soda until the condition is bettered. 
It is not unlikely that many instances of puerperal infection will be traceable to 
infected urine. During obstetric operations one should not allow the urine to drip 
over the field, and if it does, the parts should be washed with antiseptic solutions. 

Cystitis occurs as the result of retroflexio uteri gravidi, but it may appear alone 
from the usual causes, aggravated by the vascularity of gestation. Mild Cyettis 
of the trigonum is common and induces frequent urination. Diagnosis and treat- 
ment are on general principles. 


Hemorrhage into the bladder from vesical varicosities, hematuria from other 
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causes—e. g., tuberculous kidney, acute hemorrhagic nephritis, stone, pyelitis, kink- 
ing of ureter, ulcer, papilloma vesice, ete.—are observed rarely. The essential 
hematuria of pregnancy may be toxemic, with or without a nephrosis or a glomerulo- 
nephritis, and may respond to hypodermic injections of Ringer’s solution, normal 
horse-serum, or that of a healthy gravida (Becker). It may recur. <A careful 
eystoscopic examination, perhaps with ureteral catheterization, and a bacteriologice 
study of the urine, are all necessary to make a diagnosis. 


Pregnancy and labor after nephrectomy are usually uneventful (Matthews, 
Theodor). 
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CHAPTER XL 


DISEASES OF METABOLISM—DISEASES OF THE EYE, EAR, NOSE, 
AND THROAT 


DISEASES OF METABOLISM 


Diabetes.—Sugar in minute traces is found in the urine in about 45 per cent. 
of gravidee, but it is almost always milk-sugar or lactose, and when proved such, 
requires no further attention. True glycosuria is very rare, unless the minute traces 
which are discoverable with fine reagents are considered, and when it is found, is 
always of serious moment. Alimentary glycosuria is more easily produced in preg- 
nancy than in the normal state, a point which must be considered in evaluating the 
discovery of mellituria. The carbohydrate metabolism in pregnancy is in unstable 
equilibrium, and if the islands of Langerhans fail to make the proper adjustments 
“pancreas diabetes” results. Hyperfunction of the hypophysis, the thyroid e¢ al., 
may cause temporary glycosuria. Transient glycosuria, sometimes to the amount 
of 2 or even 3 per cent., may occur in the latter weeks of gestation (Blot, 1856), 
accompanied by mild symptoms of diabetes. Many hold these cases as of no real 
significance, since recovery takes place after delivery, but the author believes that 
they are really the first warnings of underlying disease, and that the after-history 
of the women will show the same. Habitual death of the child in pregnancy and 
after labor is sometimes found in such women, and in two of my cases a clear heredi- 
tary tendency was proved. Kidney diabetes occurs in pregnancy. Novak reports 
5 cases. The health of the patient is not affected, the amount of sugar is unin- 
fluenced by diet, and the sugar-content of the blood is not augmented. Acetonuria 
is absent. Sugar, therefore, may be found in the urine as the result of (1) true 
diabetes mellitus, which is rare; (2) lessened suger tolerance of pregnancy; (3) hepatic 
inefficiency; (4) permeability of the kidney; (5) disturbance of the endocrine system; 
(6) hyperfunction of the breasts (lactosuria). 

Effects of Diabetes on Pregnancy.—Sterility is common, Lecorché, of 114 cases, 
finding only 7 gestations. This is due to atrophy of the uterus and ovaries, which 
also explains the frequent amenorrhea and premature menopause. Abortion and 
premature labor occur in 33 per cent. of the pregnancies,.the fetuses usually being 
macerated. The children, if the pregnancy goes to term, often die shortly after 
birth, the total mortality being 66 per cent. Sugar is sometimes found in the liquor 
amni, and if germs gain access to it during labor (Bacterium coli), decomposition 
sets In and gas forms—physometra. The infant may have glycosuria. Polyhy- 
dramnion is frequent, and overgrowth of the child, perhaps edema, has rarely been 
noted. Labor in diabetics is not very different from the normal unless complicated 
by the large edematous fetus or polyhydramnion. Hemorrhage is not a prominent 
symptom, nor does the puerperium show anything unusual. Sepsis is not more 
frequent—indeed, it seems as if there is a little more resistance to infection. 

Effects of the Pregnancy on the Diabetes.—Without doubt pregnancy has a bad 
effect on the course of the disease. It may develop a latent diabetes, there being 
cases where severe symptoms appeared only during successive pregnancies, and 
others where the disease grew progressively worse each time. Since the carbo- 
hydrate control of the liver and pancreas is at fault in diabetes, and the liver is 
overburdened during gestation, functional overstrain is easily explained. Unless 
treatment is instituted the sugar in the urine increases, the malnutrition becomes 
marked, and the nervous system, which, as usual in pregnancy, suffers first from bad 
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influences, begins to show signs of intoxication and acidosis appears. Coma 
occurs in 30 per cent. of the cases and is almost always fatal. It may be brought 
on by a very slight shock in pregnancy, but more often during and just after labor. 
Delivery seems to have even a worse effect than most surgical operations, causing 
collapse, coma, or sudden death. Bronchitis has been often noted in the puer- 
perium, and this has been often found to be tuberculous, 

Diagnosis consists in determining whether the case is one of true diabetes, 
lactosuria, renal or alimentary glycosuria, or transient glycosuria (always to be 
viewed with suspicion). A true diabetes will be diagnosed when the classic symp- 
toms are present—grape-sugar in the urine, polyuria, thirst, hyperglycemia, and 
malnutrition, and especially if the urine shows large amounts of sugar, acetone, 
diacetic and beta-oxybutyrie acids. Alimentary glycosuria will be cured or at 
least improved by proper diet, and kidney glycosuria will show normal blood-sugar. 

Prognosis.—True diabetes, has a very bad prognosis, Offergeld finding over 50 
per cent. mortality, of which 30 per cent. died in coma, the others of tuberculosis 
or coma, within two and one-half years. Today with proper treatment the mor- 
tality is much lower, and in most cases pregnancy may be carried through to 
term. Albuminuria, indicative of nephritis, is an ominous complication. Of the 
children, 51 per cent. were stillborn, and even though apparently well at birth, 
10 per cent. died within a few days after, and 5 per cent. more before six months, 
from hydrocephalus and diabetes. Nowadays the prognosis is better. 


Treatment.—Owing to the introduction of insulin, and to advances in our knowledge of 
dietetics, the treatment of diabetes complicating pregnancy has undergone a complete revolution. 
Whereas formerly we performed abortion in the early months, and induced labor after viability 
of the fetus, we now can almost always reduce the hyperglycemia, and combat the tendency to 
coma by the measures above mentioned. Holzbach even believes that, by means of insulin, we 
can preserve the fetus alive so that its pancreas will act vicariously for its mother’s. 

It is my invariable practice to obtain the advice of an internist in the conduct of pregnancy 
complicated by diabetes, or, indeed, simple glycosuria. Obstetric treatment is instituted when the 
disease proves rebellious to the medical. Before eventual operation or labor the patient is espe- 
cially fortified by the internist, against a possible ketosis. Kraul says that insulin is needed in 
larger doses during pregnancy and sometimes fails entirely, which throws us back again on our old 
obstetric treatment, therapeutic abortion. 

If abortion or premature labor is to be induced, the operation is done with the least 
possible physical and psychic shock. If a general anesthetic must be given, use ethylene; 
next choice, ether. Abdominal abortion or cesarean section under local anesthesia is less shocking 
than vaginal delivery with a general anesthetic, and there is the added advantage of being able to 
effect sterilization. Ergot, adrenalin, and pituitrin may be used only if very necessary. Nursing 
is to be discouraged, but if tried, hypoglycemia must be watched for, as making milk uses up sugar. 
Further child-bearing is prohibited (Duncan, Schade, Joslin, Lambie, Strouse, Cron, Lit.). 


Obesity.—F at women are often amenorrheic and sterile. Amenorrheic and 
sterile women are often fat. Probably the causes of the two conditions are similar, 
being perhaps due to anomalies of the ductless glands. Pregnancy usually causes 
deposition of fat about the middle of the body, and many women put on fat during 
and after the puerperium. A combination of obesity with infantile pelvis is not 
rare. Obesity, when extreme, may cause abortion, and in some instances puny chil- 
dren have been noted. Edema of the feet and abdomen is often noted. Dysp- 
nea is frequently a troublesome symptom, and in labor the heart must he consid- 
ered like that of myocarditis. Rupture of the uterus is favored by fatty infiltration 
of the muscle-fibers. Postpartum hemorrhage is a little more frequent, and manual 
removal of the placenta oftener necessary, because the thick belly wall prevents 
a good Credé grasp for the expression. In only one case has the author noticed 
that the fat of the pelvis obstructed the delivery, and this was at the outlet. Peri- 
neal tears are more common, and, owing to the presence of eczema intertrigo and 
the locking in of the lochia, the union of the wound is not so successful. Operative 
procedures are very laborious, and obesity complicated with a very large fetus 1s a 
formidable affair. In general, it is best not to prescribe active antifat treatment 


548 THE PATHOLOGY OF PREGNANCY, LABOR, AND THE PUERPERIUM 


during pregnancy, but where the obesity, or the condition underlying it, is the cause 
of frequent abortion or sterility, one should seek to establish normal conditions. 


Osteomalacia, malacosteon, mollities ossium, or softening of the bones, is a disease 
which is very rare in this country, being found principally in Italy, the Rhine Valley, certain 
places along the Danube River, and in China, though no country is entirely exempt. In America 
but few cases are reported, mostly importations—Hirst, 3; Williams, 3; and the author had 
1 case, an Italian woman who brought her illness from Naples. In pathology the disease con- 
sists of an osteomyelitis and osteitis progressing from the marrow along the Haversian canals 
outward, even to the periosteum. An absorption of the lime-salts of the bone takes place, and 
later the spaces are filled with an osteoid substance growing in from the marrow. As a result the 
bones become very much lighter in weight, softer, and sometimes so flexible that a pelvis so 
affected has been called a “rubber pelvis.” The calcium and phosphates absorbed from the bones 
are excreted, probably through the urine and feces. The bones themselves are very vascular, 
reddish yellow or brown, and in advanced cases the periosteum remains as a sac filled with marrow 
and fat. If a cure results, bone salts are again deposited in the osteoid substance, and the skeleton 
grows very heavy, but the deformities remain. The pelvis, the vertebrae, the ribs, and lastly 
the long bones are affected in order. 


Fia. 437.—WILLaRp’s Case oF OsTEOMALACIA. Porro CESAREAN AT FivE MonrTss. 


ae Osteomalacia is a disease of adults, but a case occurring in a girl of eleven is on record. A 
similar disease occurs in men and in the lower animals. It bears some resemblance to rachitis 
Multiparee are much oftener affected than primipare, and frequent child-bearing seems to be 
an active factor. It occurs most often in women of the lower classes of poor nutrition and unhy- 
gienic mode of life. The actual cause of the disease is unknown. Fehling holds that the abnormal 
metabolism of the bones is due to a trophoneurosis, a reflex from ovaries in a state of hyperactivit 7 
and the almost uniform success of castration as a cure gives a strong basis for the theory =o 
Velitz found hyaline degeneration of the vessels of the ovaries, but this is not pathognomonie. 
Since we know more about the internal secretions of the ductless glands, and since the ovaries 
have been proved to have something to do with the nutrition and growth of the bones, it seems 
more probable that the cause of osteomalacia may be found in some disturbance of the endocrine 
system. Maxwell and Miles, from a large experience in China find that osteomalacia is due to 
ralecium deficiency, and advise calcium lactate, and cod-liver oil in large doses with overfeedin 
and sunshine. a i 

_ _ Symptoms usually first appear during pregnancy—pain in the back and legs, tenderness 
of the bones, muscular weakness, difficulty in locomotion, a waddling, twisting gait intention 
tremor, contracture of the adductors of the thighs and of the levator ani, and, since the weight of 
the trunk bears heavily on the pelvis, the sacrum and innominates are distorted. the inlet narrowed 
and the stature of the woman shortened. Encroachment of the bones on the thoracic cavity 
causes dyspnea and cyanosis. Softening and separation of the joints, especially the pelvic ‘have 
been frequently noted. After delivery, which may be spontaneous, recovery takes place, but 
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since these women are remarkably fertile, usually a new pregnancy soon begins, and with the 
recurrence of worse symptoms. Finally the stature is 1 to 14 feet shortened, the pelvis becomes 
impassable to the child, locomotion is impossible, and the gravida becomes bedridden. (For de- 
tails of the effect of the deformed pelvis on labor see Chapter LIV, Contracted Pelvis.) Rarely 
spontaneous cure occurs. Fractures of the bones are common (Fig. 437). 

Many women—fully one-fourth, in my experience—complain of symptoms during the 
latter half of pregnancy which resemble very closely those of mild degrees of osteomalacia—pain 
in the back and over the pelvic joints, also, but rarely, in the sternum and the shoulder-girdle, 
and difficulty and pain in locomotion. The softening and loosening of the pelvic articulations 
give the gait a waddling character, and on vaginal examination we find the pelvic bones, but 
especially the joints, excessively tender. It is possible, too, that the osteophytes of Rokitansky 
have some bearing on these two conditions. 

Treatment.—Phosphorus, lime, cod-liver oil, and abundant nourishment are always to 
be administered, and if the disease is rapidly progressing, the ovaries may be removed. Bossi 
recommended the administration of epinephrin to limit of tolerance, and claims excellent. re- 
sults. Very recently pituitrin has been also given (Neu). If the patient is pregnant, unless the 
symptoms are very urgent, wait until term and do Porro cesarean, removing the ovaries. In 
my case a cure was effected by simple castration at cesarean section. Great difficulty was expe- 
rienced in stopping the hemorrhage a the operation, an occurrence which von Velitz also met, and 
which required amputation of the uterus in two cases. For the pseudo-osteomalacic symptoms 
lime and phosphates are administered (Schnell). ; 
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The Eye.—Even the ancients knew that sepsis and severe hemorrhages in the 
puerperium could produce blindness and strabismus, and a connection seemed to 
be established between the genitals and the eyes for many affections of the latter, 
but even yet the exact mode of interaction is obscure. Many theories were in- 
voked, as reflex action from the genitalia, retention of poisons which should be 
eliminated in the menstrual blood (Charrin and Roché), which is a disinterment of 
the “purification” theory of menstruation; hysteria and neuroses, demineraliza- 
tion of the blood, toxemia, abnormal or insufficient internal secretion of certain 
organs, especially the ovaries. Probably several of these hypotheses may explain 
the numerous ocular manifestations which seem to bear relation to gestation. 

During pregnancy excessive pigmentation of the eyelids is sometimes noted in 
neurotic women. ‘Tanner speaks of a chromidrosis. Ulcer of the cornea, cho- 
roiditis, and glaucoma may begin or be aggravated, and a few pregnant women 
complain of scotomata and dyschromatopsia. This may be due to an optic neuritis, 
which occurs also in the puerperium, may be associated with, and probably is 
similar to, the polyneuritis of pregnancy. Since atrophy of the optic nerve may 
result, the pregnancy should be interrupted. Weakness of accommodation and 
muscular asthenopia are not very rare, and may require temporary treatment. 
Hemeralopia has sometimes been found to precede the amaurosis of toxemia. 
Retinal hemorrhage and abruptio retinz are serious complications, usually requir- 
ing interference. Teillas observed four gravid recover completely from retinal 
hemorrhages. 

Preéclamptic toxemia and renal disease sometimes produce an acute amauro- 
sis, already referred to, which usually is transitory, disappearing more or less com- 
pletely when the uterus is emptied. It may occur with postpartum eclampsia 
also or independently. The blindness often precedes the convulsions or coma for 
several days, and is of great prognostic importance. Ophthalmoscopically, nothing 
is to be seen on the retina. It lasts two to six days after consciousness returns, but 
may leave impaired vision. It is due, according to Berger and Loewy, to a poison- 
ing of the ganglia and optic nerves, the toxins having a special selective action for 
them. Such selective action of poisons is well known—for example, tetanus, 
strychnin. This theory appeals strongly to the author. Pregnancy seems to dis- 
pose to the occurrence of neuroretinitis, with a tendency to hemorrhage and exu- 
dates. Posey and Hirst believe that the optic neuritis and retinitis, due to the tox- 
emia of pregnancy, may indicate the basal trouble before changes show in the urine. 


550 THE PATHOLOGY OF PREGNANCY, LABOR, AND THE PUERPERIUM 


Acute amblyopia or amaurosis occurring in the course of pregnancy demands im- 
mediate urinalysis, and if albumin or other signs of renal or hepatic insufficiency are 
present, the induction of labor. Another form of amblyopia and amaurosis may 
develop in the course of renal or hepatic disease during gestation—retinitis albu- 
minurica. This is easily diagnosed with the ophthalmoscope by the hemorrhages 
and the white spots and lines which show the degeneration of the retinal vessels. 
These changes may long precede the complaint of loss of vision. Exophthalmos 
is sometimes associated (Barker). First the women complain of specks before the 
eyes, dimness of vision, sometimes hemeralopia, colored lights, amblyopia, and 
finally of complete blindness. Retinitis albuminurica may occur in all forms of 
kidney disease during pregnancy, but the prognosis is somewhat better than those 
cases which occur outside of gestation. It is more frequent in the chronic forms of 
disease, and it always indicates the immediate emptying of the uterus. This is to 
save the sight and to prevent eclampsia and uremia. Abruptio retina may com- 
plicate the retinitis. After delivery the sight returns, but usually incompletely, 
though a few cases of cure are on record. Ina subsequent pregnancy the condition 
usually recurs, but even though it may not, one should always counsel the dis- 
continuance of child-bearing. Edema of the lids, of the bulbar conjunctive, and 
even of the retina are found in nephritis. 

During labor hemorrhages in the conjunctive and behind the bulb have been 
noted, also hysteric amaurosis and xanthopsia. 

During the puerperium all the conditions mentioned may occur or be carried 
over from pregnancy. I have seen one case of hysteric amaurosis and several of 
blepharitis marginalis, of hordeolum, and one of phlyctenular conjunctivitis, which 
three are generally ascribed to the influence of lactation. Treatment consists of the 
administration of lime, phosphates, and general roborants. Muscular asthenopia 
has been noted, and I have seen numerous cases of headache in the puerperium from 
eye-strain. The women look down at the baby while it is nursing, and the eyes 
are unaccustomed to such prolonged action. Reading in bed and with poor light 
may also be causative. A true weakness of accommodation occurs also. The re- 
lation of the nasal sinuses to the eye should be remembered. 

Optic neuritis may be associated with ulnar or polyneuritis, with the same etiol- 
ogy. In septic cases blindness may result from double retinitis septica, from pan- 
ophthalmitis, or from embolism of the central artery of the retina. 

Severe hemorrhage, especially if associated with other diseases which weaken 
the optic nerve, may cause temporary or permanent blindness. It may aggravate a 
myopia and favors optic atrophy. This effect may come on at once, or it may appear 
after several weeks. It is due to anemia of the retina and nerve or to degenerative 
changes in them, and lasts a few hours in the first instance, and may be more or less 
permanent in the latter. Choked dise with blindness has been observed after severe 
bleedings. It is easily seen how important is the quick restitution of the blood to a 
normal state, and Berger and Loewy even recommend transfusion with defibrinated 
blood, in addition to the other usual remedies (Runge, Silex, Shute). 

The Ear.—Aurists find that pregnancy sometimes unfavorably affects diseases 
of the ear, especially otosclerosis (Brickner, Milligan). Middle-ear infections grow 
worse, chronic thickenings increase, and deafness becomes more marked, all of 
which is especially noticeable in repeated gestations. Ringing in the ears may be a 
symptom of toxemia, and even deafness may be caused by an auditory neuritis 
analogous to the same disease of the optic nerve. In cases of rapidly increasing 
deafness due to pregnancy, the induction of premature labor is to be debated with 
the family and attending aurist. It is possible that some of the “fainting spells” 
to which pregnant women are liable may be due to circulatory disturbances in the 
labyrinths. 


The Nose.—A general hyperemia of the nose and throat has been noted by 
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rhinologists, some even claiming that a diagnosis of pregnancy may be made from 
the nasal findings. Hofbauer proved clinically and microscopically that decided 
changes exist. The intumescent conditions of the turbinates are subject to aggrava- 
tion by pregnancy. Sinus disease is not more common. Its treatment is the same 
as in the non-pregnant condition—indeed, all suppurations of the nose and throat 
must be cured before labor, because the focus of suppuration may lead to infection 
of the genitalia or the breasts. 

Fliess claims that the anterior ends of the lower and middle turbinates, if 
diseased, may cause dysmenorrhea, and if cocainized during the attack, the pain 
ceases, and that cauterization of these areas will cure. My experience with this 
remedy is small but entirely negative, there having been not even an improvement 
which might have been ascribed to suggestive action. He also claims that the pains 
of labor and hyperemesis gravidarum may be favorably influenced in the same way. 
Epistaxis has been noted with some frequency in pregnancy. Usually an ulcerated 
spot is not found, the blood coming from rupture of one of the congested capillaries. 
An ulcer may be cauterized, even though Fliess says that abortion sometimes results 
from such action. Vicarious menstruation through the nose has been referred to. 

Lingual! varicosities are sometimes aggravated by pregnancy, and the hyperemia 
may lead to some hoarseness, but in general the effects of gestation are not promi- 
nent. Tuberculosis of the larynx is most unfavorably influenced, the ulcerations 
becoming deeper and spreading rapidly, and frequently causing edema of the glottis. 
Pregnancy seems even to predispose to laryngeal tuberculosis. Some singers claim 
that it injures the voice to sing during pregnancy, and there seems to be ascientific 
reason for it. It is denied by others. 

As the result of violent labor efforts hemorrhages may take place in the mucous 
membrane of the nose and thoat, as well as the ocular conjunctive, while after 
severe blood loss the parts are very anemic. Women who shriek continually during 
prolonged labor may show on examination redness, edema, and minute blood ex- 
travasations in the mucous membrane of the false and true vocal cords and the 
posterior wall of the larynx. After delivery these changes rapidly clear up. 


TRAUMATISM 


Pregnant women bear the effects of violence with varying resistance. Wounds 
heal with their usual promptness, and the old notion that bones unite poorly is in- 
correct. Suggillations are perhaps a little more extensive. Violence to any part 
of the body, but particularly to the genitals, may bring on abortion, but sometimes 
terrible shock may be without effect on the pregnancy, as in Waldeyer’s case of 
fracture of the sacrum, and one of mine, where I delivered at term a woman on 
whom an inexperienced surgeon had performed curetage at three months. | Brose 
reports a case where, after laminaria dilatation of the cervix, through a uterine per- 
foration 2 feet of intestine were pulled out. Laparotomy, resection of the gut, un- 
disturbed pregnancy. Opposed to this may be placed the well-authenticated cases 
of a slight jar, as from misstep, causing abortion. Operations are to be performed 
on any part of the body if the indication is real and urgent, but operations of con- 
venience, for example, simple hernia, hemorrhoids, etc., are better postponed. 
Ovariotomy has often been done successfully in pregnancy, also the removal of 
fibroids from the uterus itself. The necessity for the ovaries seems greatest 1n the 
early months, because if then removed abortion often occurs, while in the later 
ones both gestation and labor may be natural. Shock and sepsis are the usual 
causes of the abortion when such occurs, though the withdrawal of the corpus 
luteum hormone has been assigned. Operations on the labia and cervix have 
been done without disturbing the pregnancy, and even extirpation of the breast. 
Then, again, a slight operation on some distant organ or extremity will bring on an 
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abortion. It is, therefore, impossible to foretell what effect a given interference will 
produce. It seems that operations undertaken at the time the woman would or- 
dinarily have menstruated are more likely to bring on pains. Vesicovaginal and 
rectovaginal fistulas have been cured in graviditate and the local changes in the 
tissues seem to have improved, rather than impaired, the process of wound healing. 
Anesthetics may be given during gestation, but there is danger of asphyxiating the 
infant. Probably death of the child causes some of the premature labors recorded 
after operations. Ether is the safest, and the administration should be as short and 
as light as possible. A dentist informed me that he had given gas to pregnant women 
hundreds of times without injury, but in one of my cases of cesarean section, where 
gas-ether narcosis was used, the child was mortally asphyxiated. Previously it 
was in prime condition, and the actual delivery consumed less than three minutes. 
Operations in the presence of pus, especiallyif the focus of infection is near the uterus, 
are more than likely to be followed by sepsis. 

Pregnant and puerperal women should be spared mental shocks, if at all pos- 
sible. Premature labor may result, even fetal death. During labor a shock may 
suspend uterine action, and cases are recorded where collapse and death resulted. 
A shock in the puerperium has been ascribed as the cause of diabetes, acute febrile 
reaction, dementia, convulsions, hemorrhage, and death. (See ‘Sudden Death.’’) 
A shock, too, will sometimes alter the milk— either dry it up or make it unfit, even 
poisonous, to the child. How these changes are brought about is still a subject of 
conjecture. 
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CHAPTER XLI 
LOCAL DISEASES ACCIDENTAL TO PREGNANCY 


DEFORMITIES OF THE PARTURIENT CANAL 


EMBRYOLOGICALLY, the uterus and vagina are formed by the fusion of the two 
Miillerian ducts, the union taking place from below upward. Lack of fusion at 
any point or throughout the length of the two canals explains almost all of the anom- 
alies that are observed, and rudjmentary development of one duct will account for 
the balance. All degrees of lack of fusion are to be noted, there being one case on 
record where two complete, but single and distinct, parturient canals with two vulvee 
were found,—uterus didelphys,—and it is not rare to find the fundus uteri indented 
in the middle,—the “‘uterus arcuatus,’’—which is just the indication of the upper 
end of the line of fusion of the two ducts. In some animals the two ducts do not 
fuse, but two tubular uteri exist. 

Not always are the two sides of the uterus and vagina equally developed, and 
we observe gradations from completeness of the two halves to almost entire absence 
of one Miillerian duct. The rudimentary side lies as an appendage to the well- 
developed uterus, but since its canal, four times out of five, does not communicate 
with the vagina, trouble infrequently ensues, such as hematosalpinx, hematometra, 
pregnancy in the closed horn, etc. (Ahlfeld, Munde, Santos). 

General Considerations.—In all these deformities the two halves are usually 
not symmetric: one or the other horn is larger, or the vaginas are unequal—some- 
times one of them ends blind at its lower end. Coitus is rarely interfered with, the 
larger vagina being used. Menstruation comes from both uteri simultaneously, 
but sometimes only from one at atime. Pregnancy may occur in one or both horns, 
twins having been found in one horn. If each horn contains an ovum, the two chil- 
dren may have been conceived at different impregnations and be delivered at in- 
tervals, thus raising the suspicion of superfetation. Pregnancy is ordinarily un- 
disturbed, the side not involved growing and forming a decidua similarly to ectopic 
gestation. The decidua of the empty side may be cast out, while the pregnancy 
continues on the other side. The course of the case resembles an abortion, and 
unless the duplicity of the uterus is known, the accoucheur may attempt to curet, 
thus unwittingly destroying a living ovum. Usually the decidua comes away in 
the puerperium with the lochia. Miller records cases of menstruation from the 
empty horn during pregnancy. Abortion may occur, and it may be difficult to clean 
out the uterus, especially if there is only one cervix. It is doubly important to in- 
sert the finger for the curetage. In septic abortions it is necessary to empty both 
sides. Labor is often normal, but these complications have been observed—-weak 
pains and atony in the third stage, with postpartum hemorrhage; the non-preg- 
nant portion of the uterus may prolapse under the other, and act like a tumor 
incarcerated in the pelvis; the non-pregnant cervix may be forced down to the 
vulva with the head; the uterus may rupture, because of poor musculature; the 
septum in the vagina may be an obstruction. Septate uteri may have these 
complications: breech and transverse presentations; weak pains; atony post- 
partum; rigidity of the cervix; placenta on the septum and adherent; and, if the 
septum is in the cervix, obstruction to delivery. In one of my cases the child 
straddled the septum. (See van de Velde and Ubbens, Findley.) 

Pregnancy in a rudimentary horn resembles ectopic gestation very closely. 
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Mauriceau and Vassal, in 1669, put the first case on record, and now over 100 have 
been described. If the accessory horn is very rudimentary, it may be closed at 


Fia. 438.—Urrervus Dupiex, BIcorNIs, CUM VAGINA 


Sepra. 


Uterus Duplex, Bicornis, cum Vagina Septa. 
—One finds two openings into two separate 
vaginal canals, a cervix pointing into each, and, 
if the os of each of the two separate uterine 
cavities is open, a finger passed into them will 
feel a septum separating the two ova. In my 
case, from which the diagram is drawn, the 
woman was eight months pregnant, with a child 
in each horn, O.L.P. and O.D.T., and a deep 
furrow could be felt between the two sides of 
the uterus. One horn could be rotated almost 
completely around the other. Fig. 439 shows 
the appearance of the vulva. Another prac- 
titioner conducted the labor. 


Fia. 4389.—Voutva or UTER 4 
us AND Vacina DupLex. PREGNANT IN Bora Uresrt (author's case). 


both ends, making pregnancy impossible, but an accumulation of menses probable. 
Should the fertilized ovum be inserted in the small horn, there is no hope of its 
finding a way into the uterine cavity of the other, because the connecting bridge of 
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tissue is usually imperforate, or even if the two halves are broadly apposed, the 
two cavities usually do not communicate, or the opening is too small. Hyper- 
trophy of the muscle-wall of the horn may occur and permit the ovum to grow to 


Uterus Septus Duplex, or Uterus Biloc- 
ularis.—One vagina exists, and it is ca- 
pacious, with marked anterior and pos- 
terior columne and two ecervices, witha 
falciform ridge between them. In the 
author’s case the woman was pregnant 
in the left uterine cavity and aborted 
at the third month. If the fundus also 
shows signs of splitting, it is called uterus 
duplex bicornis (Figs. 440 and 441). : 


Fig. 441. 
res. 440 anp 441.—Urerus Sreprus Dupiex, or Uterus 
BILOCULARIS. 

Uterus Subseptus Unicollis.—This is 
a simple septum in an otherwise single 
uterus. In one of my cases the septum 
came down (at term) within an inch of 
the internal os, which was single. The 
woman had had five still-births, breech 
deliveries, all difficult because of a flat 
pelvis. In the sixth, conducted by the 
author, the child suffered a depressed 
fracture of the skull, but survived. In 
another case the breech presented in each 
of two labors, and the placenta both times 
was adherent to the septum. This form 
of uterus occurs in dogs, camels, sheep, 
etc. If there are indications that the 
fundus also is split, it is called uterus sub- 
septus uniforis, or uterus bicornis unicollis 

(Fig. 443). 


Fic. 442.—Urervs Sus- Fic. 443.—Urervus Bicor- 
sEpTUS UNICOLLISs. nis UNICOLLIS. 


Uterus Subseptus Unicorporeus.—Consists 
simply of a septate cervix, the rest of the uterus 
being normal or presenting only an indication of 
double formation. In the author’s case the child, 
presenting by the breech, straddled the septum, 
which had to be cut to allow delivery. Both 
recovered. This condition may be imitated by 
a cervicovaginal fistula or partial rupture of the 
cervix in a spontaneous abortion. 


tia. 444.—Urerus Susseprus UNICORPOREUS. 
Seperate CERVIX. 


Uterus Arcuatus.—This has already been 
spoken of; it is the simplest and most common 
anomaly, often causing difficulty in differential 
diagnosis from ectopic gestation, pregnancy in 
the tubal corner, etc. It often causes trans- 
verse and breech presentations. 


Fic. 445.—Urerus ARCUATUS. 


term, but more commonly rupture of the gestation-sac occurs during the middle of 
pregnancy, and furious internal hemorrhage ensues. Practically, what was said 
about ectopic gestation applies to this subject. Since there is no communication 
with the vagina, the spermatozoids must cross over from the open tube to the closed 
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side, to fertilize the ovum from the ovary on the side of the pregnancy, or the ovum 

from the open side wanders over to the closed horn before or after fertilization. 
The diagnosis of pregnancy in a rudimentary horn is occasionally made, but 

usually the abdomen is opened for rupture of a supposed extra-uterine pregnancy. 


Fic. 446.—SrEptTa IN THE VAGINA, IN FRONTAL 
AND SAGITTAL SECTION. 


Fic. 447.—Urervus Bicornis UNOLATERE Ru- 
DIMENTARIUS. 


Fic. 448.—Utervus wira Ciospp Accrssory 
Horn. 


Fic. 449.—Utrrerus Unicornis. 


Septate Vagina.—Double hymen is frequently ob- 
served, but gives no trouble, either in diagnosis or treat- 
ment. A septum may exist at any point of the vagina, 
or even throughout its whole length. In these cases 
the lower end of the Miillerian canal failed to fuse, but 
the upper portions did, forming a perfect uterus. 
Occasionally there are two cervices. The septum is 
usually sagittal, but may be frontal in direction, 


Uterus Bieornis Unolatere Rudimentarius——Of 
great clinical importance, because pregnancy may occur 
in the rudimentary horn, and such an accident is worse 
than ectopic gestation, with which it is usually con- 
founded. 


Shows the accessory horn closed at both ends, and 
one can see how menstrual blood will accumulate in it, 
causing hematometra, or, if the vagina is also partly 
formed, hemelytrometra. 


_ Uterus Unicornis—Here the one Miillerian canal 
failed to develop. It is normal in birds. Such a 
uterus may bear children without trouble. 


On the specimen it is easy to find the connecting band between the rudimentary 
and the spindle-shaped larger horn, and to determine that the round ligament and 
the tube come off from the outside of the gestation-sac. The sac has much muscle 
at its base. Clinically, on bimanual examination the diagnosis of ectopic preg- 
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nancy is usually first made; then, when the form of the uterus (spindle shaped in- 
stead of pear-like) and the course of the round ligament—on the outside of the sac— 
evoke suspicion, one proceeds to palpate out the structures more minutely. Sep- 
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Fic. 450.—DovusLp Urervs AND VAGINA. 
From the Lehrkanzel fiir path. Anat., Vienna, Handbuch der Geb., v. Winckel. 
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Fic. 451.—Urervus Unicornis witn Ruprurep RupimentTary Horn. 


y -andered over from the left ovary. The horn ruptured in the tenth week. The ligaments have been dis- 
ea sected (Luschka, Monatsschr. f. Geb. u. Frauenk., vol. xxii, p. 32). 
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tate vagina or cervix may be indicative of the presence of some anomaly, and pal- 
pation of the pedicle (see Fig. 451) will clinch the diagnosis. If the fetus dies, 
identical changes in the ovum may follow, as in ectopic ova, and, later, owing to 
adhesions, shrinkage of the sac, etc., the preoperative diagnosis is usually of a 
fibroma or an ovarian cyst. Contractions occurring in the sac of the tumor may 
give the clue to a correct diagnosis. 

Treatment is the same as for extra-uterine pregnancy, and even more actively 
interfering as soon as the diagnosis is made. Rupture of the sac is attended with 
more fatal results—in 82 per cent., according to Kehrer. At the laparotomy it is 
best to remove the whole sac, if possible; if not, or if it is septic, it is sewn into the 
abdominal wall and drained (Wells, Engstrom). 

Diverticula of the uterus have been described, and in one case the placenta was 
developed in an accessory uterine cavity connected with the main portion by a 
passage. It is probable that these are cases of septate uterus with incomplete sep- 
tum. Incarceration of the placenta in a horn of the uterus is not rare, and some- 
times the placenta seems to occupy a compartment of its own. 


THE LOCAL INFLAMMATIONS 


Vulvitis.—Owing to the succulence and congestion of the parts and to the pro- 
nounced pelvic floor projection which exposes the organ more to injury, vulvitis is 
not rare in gestation. Lack of cleanliness, obesity, difficulty in keeping the parts 
clear of mucus and smegma, which accumulates, purulent discharges, together with 
the openness of the introitus, invite infection and eczema. Mycotic infection, re- 
sembling thrush of the mouth, which may cover the whole of the hyperemic and 
moist vulva, and pus infections, including the gonorrheal, occur. Vegetations may 
be seen on the labia minora or in the raphé, and they may occasionally attain enor- 
mous size. They are sometimes gonorrheal, but may as often be due to simple un- 
cleanliness. If small, the usual treatment of vaginitis and vulvitis may be carried 
out. If large, they should be excised and the base touched with the thermocautery 
to stop hemorrhage. Even if the signs of inflammation fail, the pudendal region 
becomes the habitat of the Bacterium coli, the staphylococcus and the streptococcus, 
with hosts of others. For mycosis vulve painting with 10 per cent. silver nitrate 
or tincture of iodin and a dusting-powder of boric acid will be curative; the other 
infections are treated by antiseptic washes, after frequent ablution with tincture of 
green soap. 

Bartholinitis is almost always due to the gonococcus, alone or in association 
with pus-germs. Because of the danger of puerperal infection, an abscess should 
be cured before labor, by exsection, if possible. Cysts of the labia, if not infected, 
are best left until after the puerperium is completed, because the hemorrhage from 
the dilated veins is troublesome. If they obstruct delivery, puncture and aspiration 
of the contents will remove the obstacle. 

Vaginitis is not so common as vulvitis, but it is not rare to find a reddened, 
granular, thickened mucosa in the fornices—vaginitis granulosa. If great in extent 
and accompanied by profuse purulent discharge, gonorrhea is to be searched for. 
In rare cases gas (trimethylamin) accumulates in the little vesicles. Vaginitis, 
if marked, should be treated with antiseptic irrigations during pregnancy, but it 
usually disappears only after delivery. The author has had good results with 
douches of 0.5 per cent. lactic acid d.i.d. The reason that more women do not get 
puerperal infection from the septic vagina is probably because the local immunities 
are developed. Birth injuries, however, are poorly borne in these cases and often 
heal unsatisfactorily. The Trichomonas vaginalis sometimes causes a purulent 
vaginitis. It is easily discovered if the fresh discharge is examined in a hanging- 
drop under low power. ; 
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Gonorrhea.—Venereal diseases are of great importance in obstetric practice. 
Acute gonorrhea is commoner in primipare, being conveyed at the time of impregna- 
tion. Unlike ordinary cases, where the inflammation is limited to or most marked 
in the urethra the vulvar glands and the cervix, in pregnancy, favored by the 
succulence of the tissues, the gonococcus attacks the vaginal and vulvar epithelium 
in addition to those mentioned. Profuse secretion of greenish-yellow pus results; 
the vulva is red, sometimes covered with grayish exudate, sometimes ulcerated, or 
covered with gonorrheal, pointed condylomata; the vagina is thick and granular, 
like a nutmeg-grater, and bleeds even on light touch; the cervix is swollen, vascular, 
eroded, easily vulnerable, and emits a foul mucopus in which the gonococci are most 
readily found. Chronic infection is the form usually met, and it has left the sur- 
faces, covered by squamous epithelium, to localize in the urethra, Skene’s tubules, 
the crypts around the hymen, the Bartholinian ducts and glands, and the cervix, 


Fia. 452.—Coxritis EMPHyYSEMATOSA. 


in which it is recognizable by the usual signs. Acute as well as chronic gonorrhea 
may affect the uterine decidua and produce abortion, but, as a rule, the gonorrheal 
endometritis remains latent until after delivery. Indeed, many women having a 
slight mucopurulent leukorrhea are delivered without the accoucheur being aware 
of the existence of an infection until the baby’s eyes show gonorrheal ophthalmia. 
Through the traumatism of labor the gonococci are pressed out of the deep cervical 
glands, and by virtue of the open cervix and the puerperal processes, unlimited op- 
portunities are afforded them for further virulent development. As a result, gonor- 
rheal endometritis, salpingitis, ovaritis, and pelvic peritonitis are set up, reference 
to which will be made when treating of puerperal infection. Acute infections are 
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likely to show the exacerbation in the first days of the puerperium, because of the 
associated streptococci and staphylococci, while chronic gonorrhea causes the “late 
fevers, ’’—on the tenth to the thirtieth day,—an ascending inflammation which re- 
sults in pus-tubes or adhesive obliterating peritonitis, leaving permanent sterility 
and gynecologic invalidism. Acute gonorrhea in gestation can cause rheumatism, 
with disorganization of the joints, wrist, knee, hip, etc., or even endocarditis and 
general septicemia (q. ¥.). 

Diagnosis.—In maternities, because of the danger of carrying infection from 
one patient to another, it is highly important to detect the first case of gonorrhea, 
but, unless it is in the florid stage, this is almost impossible. Repeated bacterio- 
logic examination of the secretions is often required for the detection of the 
gonococcus—one negative result does not exclude it. The history is valuable. An 
obstinately inflamed single joint is strongly suggestive. Ophthalmia in the infant 
does not prove the existence of gonorrhea in the mother unless the gonococcus be 
found in the pus and other sources of infection of the child’s eyes be eliminated. 

Treatment must always be instituted during pregnancy, but, owing to the 
tendency to abortion, gentle means are adopted. Prolonged rest in bed, vaginal 
irrigation morning and evening with potassium permanganate, 1 : 3000; zine per- 
manganate, 1: 4000; 1 per cent. ichthyol; painting the vagina with 5 per cent. 
silver nitrate; light packing with 10 per cent. protargol gauze, removed after 
twenty-four hours—will usually quickly reduce the disease to its chronic state. 
Should abortion occur, curetage is not to be undertaken if it is at all avoidable. 

During labor in cases of known gonorrhea the vagina should be douched every 
four hours with a weak antiseptic solution, for example, 1 per cent. lysol, vaginal 
explorations and operations limited to an irreducible minimum, the bag of waters 
saved, if possible, until the child’s head is fully born, and every precaution taken to 
prevent the entrance of vaginal mucus into the conjunctival sacs. During the 
puerperium no douches may be given, and the woman should be kept in bed fully 
eighteen days—Bumm says five to six weeks,—that is, until the involution of the 
uterus 1s complete,—this to prevent the ascension of the infection through the 
uterus to the tubes. 

Erosions and hypertrophy of the cervix are not infrequent, and since the soft- 
ened vascular structure bleeds readily, the flowing may give rise to the suspicion of 
abortion. The author has thrice seen a nodular hypertrophy of the cervix with ec- 
tropion and cystic degeneration of the glands, which to the touch resembled can- 
cer, but which subsided almost entirely after delivery. Erosions during pregnancy 
are treated by irrigation with 1 : 3000 potassium permanganate and application 
of 10 per cent. silver nitrate to the patches thrice weekly. Kest in bed aids the 
treatment and prevents hemorrhage. Remember syphilis. 

Endometritis Deciduz.—Acute endometritis frequently accompanies the in- 
fectious diseases, scarlet fever, typhoid, cholera, etc. It may occur as the result of 
attempts at criminal or even therapeutic abortion. In one of my cases it was evi- 
dently due to external infection through a very patulous cervix, perhaps by coitus. 
Gonorrhea may cause it, there sometimes being tiny abscesses containing gonococei 
in the decidua. Abortion is probably often the result of gonorrhea, acute and 
chronic. Pus may accumulate in the decidua and be expelled during labor. In 
two of my cases a discharge of pus from the uterus followed the child, no complica- 
tion resulting. 

Chronic endometritis is not so common as was formerly thought. Hitschmann 
and Adler have conclusively shown that many of the cases of so-called glandular 
hypertrophic and hyperplastic endometritis are only the normal menstrual changes 
of the uterus. Interstitial endometritis may be accompanied by a hyperplasia of 
the glands, but unless the “exudate cells,” especially the “plasma”’ cells, are found, 
one may not diagnose endometritis. Chronic endometritis is most often the result 


LOCAL DISEASES ACCIDENTAL TO PREGNANCY 561 


of gonorrhea, next of abortion, then of displacements and lacerations of the 
uterus. 

The classifications of the various forms are not fully satisfactory, even to the 
gynecologists, and during pregnancy pathologie study of the uterine mucosa is 
doubly difficult. Most authors distinguish two main conditions—endometritis 
deciduze interstitialis and glandularis. The inflammation is usually present before 
conception, but may arise during pregnancy, for example, from a syphilitic ovum 
or from gonorrhea. Figure 453 shows a piece of decidua vera expelled in an abortion 
at ten weeks. It is thickened, infiltrated with round-cells, degenerated in places, 
strewn with minute hemorrhages, and shows a lumpy, uneven, polypoid surface. 
Virchow first described it as endometritis deciduxw tuberosa or polyposa, or both. 
The glands may hypertrophy also, while sometimes atrophic areas are found. 
Syphilis may occasionally 
cause such changes. 

If the glands are affec- 
ted, either by hypertrophy 
or by inflammatory hyper- 
emia, a profuse secretion 
results, which is yellowish, 
serous, slightly mucous or 
bloody. Schréder called 
this endometritis deciduze 
catarrhalis, which may give 
the clinical course of hy- 
drorrhea gravidarum. En- 
dometritis deciduze is of 
great clinical importance. 
It causes relative sterility, 
frequent abortion, and, since 
abortion often leaves endo- 
metritis, a vicious circle is 
established—abnormal _ in- 
sertion of the ovum (for 
example, placenta prsvia), 
abnormal formation as to 
shape, size, and thickness of 
the placenta, infarcts, re- 
tarded development of the 
fetus, abruptio placente, 
and thickening and reten- 
tion of the decidua. The 
earlier the disease manifests itself and the greater its extent, the more the likeli- 
hood of abortion. The ovum may be transformed into a bloody or fleshy mole. 

Chronic endometritis affects the course of labor. Since usually the muscle of 
the uterus is involved, weak or painful pains are noted. Premature rupture of the 
membranes, hemorrhages into the decidua, sometimes at the placental site, with 
abruptio placenta, abnormalities in the mechanism of the third stage, atonia uteri, 
from myometritis, retention of bits of placenta or membrane—all these may require 
obstetric interference. Pieces of thick, hard, cheesy decidua may remain in the 
uterus after the placental delivery and keep up a prolonged, even dangerous, oozing, 
requiring manual removal, the same being true of the firm blood-clots which 
usually surround them. If these foreign matters are allowed to come away In the 
puerperium they cause profuse, prolonged, bloody, sometimes fetid lochia, occa- 
sionally slight fever, and always delayed involution. (Riotte.) 

36 


‘ Polypoid hemorrhagic decidua 


Orifices 
of 


~ uterine 
glands 


« Fie. 453.—ENpomerritis Decrpua TUBEROSA POLYPOSA. 


562 THE PATHOLOGY OF PREGNANCY, LABOR, AND THE PUERPERIUM 


Evidences of endometritis on the placenta are: Thickened serotina, which may 
be quite opaque and ragged in places; vascularization of the margin of the closing 
plate of Winkler, which may extend some distance under the membranes. One 
may see arteries and veins running in the thick decidua vera for 2 to 4 inches. 
Signs of inflammation may be missing in these thick deciduz, which Vignes believes 
are evidences of absence of the normal regression, possibly due to hypothyroidism. 

The maternal surface may be rough, sometimes hard, and there are numerous 
white infarcts. The contour of the placenta may be irregular, as if it grew easier in 
one direction than another; there is a tendency to the formation of placenta suc- 
centuriata and placentula succenturiata, also velamentous insertion of the cord. 
When the serotina, through chronic inflammation, or because of lost tissue through 
previous operations or disease, cannot react with sufficient decidua, the villi bore 
into the uterine wall and the placenta is adherent to the musculature—placenta 
accreta. (See Postpartum Hemorrhage.) 

Diagnosis —The diagnosis may be suspected during pregnancy, but seldom 
proven unless, perhaps, in glandular endometritis. 

Treatment.—Prophylactically, much can be done to prevent endometritis in the 
early cure of gonorrhea, the proper care of abortion, the prevention of sepsis, ete. 
During pregnancy no treatment will reach the diseased part unless the latter be 
syphilitic, and here the appropriate drugs are to be exhibited. It is my custom to 
give all such patients, whether syphilitic or not, tonic doses of mereury—,, grain 
of corrosive sublimate in tablet three times daily. If pallor and general asthenia 
are present, minute doses of arsenic and iron are added. Lomer uses potassium 
iodid. 

Hydrorrhea Gravidarum.—A periodic, or at least intermittent, discharge of 
clear, yellowish, or sometimes bloody fluid from the uterus has been given this 
name, and the cause is almost always endometritis deciduz catarrhalis, but similar 
fluids may issue from the uterus—first, from the space between the chorion and 
amnion, and, second, from the amniotic cavity itself, that is, hquor amni may 
escape. In typical hydrorrhea the catarrhal secretion accumulates between the 
vera and reflexa, and periodically breaks through the mucous plug which fills the 
cervix, or there inay be a continuous dribbling. As much as a pint may, but rarely, 
accumulate, and the expulsion of such an amount often provokes abortion or pre- 
mature labor. The disease is most common from the third to the sixth month, but 
may begin or continue in the last trimester. The pathology is not fully under- 
stood, except that an endometritis deciduz is usually back of it. It occurs in 
anemic and sickly women, especially multipare, and may, if slight, be overlooked. 

In the differential diagnosis rupture of the bag of waters, rupture of the chorion, 
and the escape of subchorionic fluid and hydrorrhea are to be considered. The 
latter two cannot be distinguished from each other, but liquor amnii can often be 
recognized by the floceuli of vernix caseosa, if late in pregnancy, by the lanugo hairs, 
and sometimes by meconium. Usually it is impossible to make the diagnosis, and 
in all cases the patient is treated as if she were threatened with abortion. 

Formerly it was held that if the ovular sac opened and the liquor amnii drained 
away, the uterus would inevitably empty itself within a short period. For the 
vast majority of cases this is true, but sometimes the membranes, after rupture, 
shrink up, leaving the fetus in the uterus, but outside of the chorion. Development 
of the child is much hindered ; lt 1s puny, shrunken, with many of its joints anky- 
lotic, and showing decubitus over bony prominences. In addition to this form, or 
es exochorialis, another variety exists: the amnion breaks, but the chorion 

oes not, and the shrunken amnion is found hanging around the insertion of the cord 

but the chorion is intact—eraviditas examnialis. 4 
Endometritis Syphilitica.—This was considered under Syphilis (p. 524). 

Bacterial E'ndometritis—Gonorrheal endometritis has already been mentioned, 
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as also have the acute processes which complicate the infectious diseases. Tuber- 
culous endometritis may occur in consumptives and in miliary tuberculosis. In 
one of my cases a tuberculous peritonitis developed acutely, after a physician, a 
sufferer from phthisis, had cureted the patient without sterilizing his instruments. 
Streptococci, staphylococci, and Bacterium coli commune (author) have been 
demonstrated in the uterine decidua, and, in addition, other unidentified kinds. 
It is generally held that while the vagina may harbor pathogenic bacteria, they live 
a saprophytic existence there and do not wander up into the uterus. 

Under exceptional conditions (patulous cervix, husband with infected gen- 
itals) pathogenic bacteria may invade the endometrium and produce abortion 
and, perhaps, monstrosities. The cavity of the uterus may also become infected 
via the blood, or by contiguity from an organ nearby, e. g., the appendix or ad- 
herent bowel. 

Le Count showed specimens demonstrating embolic bacterial endometritis. 
It is certain that germs can permeate the membranes both from the cervix and 
from the uterine wall, as in adherent appendical abscesses, thus infecting the fetus. 

Under this caption should be briefly mentioned the fever of pregnancy. No one 
believes that the processes of pregnancy are ever normally attended by fever. Seitz 
collected numerous cases which tend to show that a bacterial endometritis can cause 
fever during pregnancy, subsiding when the uterus is emptied. Uterine pain, 
tenderness, even local peritonitic symptoms were present in a few of the cases; 
repeated abortion with bacteria in the decidua; eclampsia, hyperemesis, in others. 
Coitus carries feces and other contamination into the vagina, and it is more than 
probable that frequently infection of the ovum thus takes place, with consecutive 
abortion, which may or may not be followed by general sepsis. If Albert is correct, 
that a microbic endometritis can cause eclampsia, it is now easy to explain why 
eclamptics are so prone to puerperal infection in spite of most rigorous asepsis and 
antisepsis. A diagnosis of bacterial endometritis may be reached only by exclusion. 
The relation of such infections to puerperal fever will be taken up later. 

Salpingitis causes sterility because it is almost always bilateral and occlusive. 
Chronic tubal inflammation may heal, but the folds of the mucosa have usually 
become glued together, and this is a frequent cause of ectopic gestation. Bilateral 
pus-tubes, of course, preclude pregnancy, but sometimes a pus-tube forms after 
conception has occurred, the woman having been infected and impregnated at the 
same time. A latent salpingitis may outlast pregnancy and break out acutely in 
the puerperium or on the occasion of some local manipulation. This may explain 
some of the cases of sepsis following criminal abortion. In rare cases a tube ad- 
herent to a gangrenous appendix may become infected. Acute salpingitis is a very 
serious complication of gestation, but is rare. During gestation the diagnosis is 
almost impossible; a peritonitis will be assumed, and if the symptoms are urgent, 
laparotomy will have to be performed. During pregnancy a departure should be 
made from the method of treatment of pyosalpinx. Labor will almost certainly 
rupture the abscesses, and it is, therefore, best to remove the sacs. It is a ques- 
tion whether it is advisable to wait for the contents to become sterile. If at opera- 
tion there is reason to believe that the streptococcus is associated with the gono- 
coccus, it may be wisest to extirpate the uterus at the same time, but the prognosis 
is bad in such cases. Late in pregnancy with threatening peritonitic symptoms a 
Porro should be considered, but if a general peritonitis already exists, free drainage 
alone is indicated (Kriuter). (See Brindeau and Martius.) 

Peritonitis in pregnancy arises from appendicitis or salpingitis, rupture of the 
infected bladder in uterine incarceration, from necrosing fibroids, infected ectopic 
gestation-sacs, twisted ovarian tumors, and after attempts at criminal abortion. 
In many autopsies performed by the coroners catheters, knitting-needles, hat-pins, 
etc., have been found in the belly, usually embedded in pus. 
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Tuberculosis of the peritoneum practically always causes sterility. It is of 
special interest from the standpoint of differential diagnosis from pregnancy, many 
erievous mistakes having beea made. Montgomery relates the sad case of a refined 
English woman who fled to America to escape the gossip of her former friends about 
her growing abdomen, and at the autopsy, held in New York, the finding of a 
tuberculous peritonitis justified her oft-repeated assertion of innocence. 

Rupture of an extra-uterine pregnancy may simulate an acute peritonitis, and 
there may be even fever of 102° to 103° F. to render the diagnosis difficult. In all 
cases of acute peritonitis in early pregnancy criminal practices are first to be thought 
of, and the abdomen is to be opened at once. 

Chronic peritonitic adhesions have already been considered in connection with 
distortions and displacements of the uterus. Pregnancy, by the softening and 
vascularization of such bands, may be actually curative, the rising uterus stretching 
and breaking them. This process may be attended by more or less pain, and in 
several such cases the author had to prescribe rest in bed and opiates. Labor in 
such patients may be slow and tedious. It is believed that “missed labor’’ occurs 
more often under these conditions. 
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CHAPTER XLII 
PREGNANCY COMPLICATED BY NEOPLASMS 


Tumors in and near the uterus may cause serious trouble before, during, and 
after delivery, though of late years the cases are not so frequent nor so formidable 
as formerly, because most of the tumors are removed when found, and, further, 


owing to modern asepsis, infections are almost always avoided, and operations dur- 


ing labor more successful. 
* ¢ 


FIBROIDS 


The effects of pregnancy on myomata are well known and appreciated. It is 
not believed that the changes incident to gestation directly cause myomatous for- 
mations. The changes to be mentioned are usually more marked in myomata 


—. Long-drawn-out uterine cavity 
Line of amputation 


Fic. 454.—Freroms anp Earty Precnancy, Mrs. G. 


i . Supravaginal ampu- 
i i i i lar hemorrhages during the first months of pregnancy 
ee casas maar zi wares. One ovary left. Cyst developed in it two years later. 


j a. During pregnancy fibroids which were not noticeable before 
aes ae ene ee eettance and hypertrophy of the uterme eta ate 
and are discovered. Larger fibromata, especially if located in the pelvis, my, gr 2 

much that incarceration and dangerous compression of the pelvic organs result. 
AG from hypertrophy, hyperplasia, and the increased vascularity of the Seabee, 
tie and other degenerations, and in rare instances suppuration and gangrene, 
oe ur. The so-called red degeneration is one of the most serious. Peritoneal 
eehink ‘even adhesions, in the absence of gangrene, are sometimes caused, 
Another result of pregnancy is the dislocation and change of shape A ee Rage 
Myomata attached to the cervix respond to the upward traction of the fundus u 
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and rise into the abdomen, which is fortunate, because otherwise they would block 
delivery. This retraction of the tumor above the brim may occur even during 
labor, and the accoucheur may be most agreeably surprised to find what promised 
to be a formidable case become a simple matter. The fibroid may be flattened by 
the growing ovum, or, if there are several tumors, they may be separated from each 
other. Subserous myomata may become twisted and necrose, or they may pro- 
lapse into the pelvis; interstitial tumors usually become more superficial; sub- 
mucous fibroids are likely to become polypoid and may then be extruded through 
the cervix during the puerperium. During labor the fibroids may be crushed by 
the advancing head, by attempts at delivery, or by too strong “ Credé” expression. 
In the puerperium myomata usually undergo involution with the rest of the uterus. 


Fie. 455.—Mrs. K. Murat Crervicat Frsroips at BEGINNING OF LABOR, 


Many authors report the total disappearance of the tumors astheresult of involution 
but I have not observed it in the few cases I have been able to follow up, the nace 
all having been found as large as, or even larger, than they were befor: pecans 
though smaller than they were during gestation. Landau says the same. Nees 
and infection of the tumors occur, but this accident is unusual, is favored by immense 
size of the growth, by bruising during delivery, but particularly by infection, which 
is invited by the wounding of the endometrium over the tumor. The braid ma 
be converted into a necrotic, purulent mass which breaks into the bladder or dis. 
charges per vaginam, a cure thus being effected. Sometimes the uterine contractions 
deliver the tumor outside the cervix or vulva, the capsule breaks, and the myom 
escapes through the rent, but more often gangrene sets in, requiring peat 3 
The influence of pregnancy on the symptoms caused by myomata is also one of 
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aggravation. Pain was marked in all my cases, hemorrhage, simulating threatened 
abortion, in nine. If the tumor is large, the symptoms of abdominal overdistention 
result—constipation, dysuria, dyspnea—together with wasting and even cachexia. 

The effects of the fibromata on the pregnancy are very variable. | Women 
with such tumors are frequently sterile, and though Martin says this is not true, 
larger statistics seem to prove it. Abortion is more apt to occur, especially with the 
submucous varieties. The interstitial have less influence, and the subserous, unless 
large or near the cervix, hardly any. Placenta previa seems to be favored by the 
presence of uterine tumors, probably through the concomitant endometritis or 
edema. Retroflexio uteri gravidi, with incarceration, has been noted; also ectopic 
pregnancy. In labor the fibroids usually do not give trouble unless impacted or 


Fig. 456.—Mrs. K. Same Firsrorps arreR COMPLETE DILATATION OF THE CERVIX. 


adherent in the pelvis, or unless the placenta has attached itself to the tumor. A 
subserous impacted myoma causes the worst trouble, because it is less likely to be 
elevated by the contracting and retracting uterus (Figs. 456 and 457). Interstitial 
tumors may be flattened against the wall of the pelvis, so that they allow the child 
to pass; they may be retracted upward, or, if low in the cervix, they may be pushed 
out of the vulva, even delivered free, thus permitting the birth of the child. The 
last occurrence is more likely with fibroid polypi. Fibromyomata exert an influence 
on the mechanism of labor. The uterine contractions are usually strong and pain- 
ful; indeed, when delivery is blocked by the tumor, rupture of the uterus may 
ensue; on the other hand, weak pains, even atony, may be present; abnormalities 
of position and presentation, face, forehead, breech, shoulder, are prone to occur; 
prolapse of the cord, interlocking of the fetus and the tumor, and inversion of the 
uterus have also been noted. 
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In the third stage hemorrhage is very common because the distorted uterus 
has difficulty in closing the vessels of the placental site. Anomalies in the separa- 
tion of the placenta are especially apt to occur when it is located on the tumor, 
since pathogenic adherence is the rule in such cases. If the uterine canal is kinked, 
the placenta may be incarcerated, and even the best operator may not be able to 
remove it. 

During the puerperium fibroids may obstruct the lochial flow and cause lochio- 
metra; they always delay involution; they predispose to phlebothrombosis, and 
when they are gangrenous or infected, the worst forms of sepsis may result. 

Diagnosis.—Most complicated diagnostic problems are here presented to the 


Fira. 457.—Susserovus Myroma In PEtvis. REMOVED THROUGH PosTERIOR COLPOTOMY 


obstetrician, and mistakes without number have been made. If a woman who is 
known to have myomata becomes pregnant, the diagnosis is not difficult and will rest 
on some of these points: Cessation or irregularity of the menses or unusual hemor- 
rhages; the sympathetic symptoms and breast signs; the rapid enlargement of the 
uterine tumor; the development on it of a soft area; the contractions of the uterine 
tumor; and the fetal heart-tones. All these may be equivocal except the last 
and even the fetal heart may be inaudible because covered by an immense anor 
If the diagnosis of the existing pregnancy is made, it is usually easy to deter- 
mine that there are fibroids in addition, but here, too, mistakes ‘ae occurred 
a twin, an ovarian tumor, pyosalpinx, double uterus, abdominal wall fibromata; 
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fat, hematoma, Littré’s hernia, ete., having been taken for uterine tumors. Dur- 
ing delivery the myomatous nodules are made prominent when the uterus hardens, 
and unless hidden behind the uterus, are almost always discoverable. They may 
be mistaken for other tumors or a second child. Forceps have been applied to a 
myoma which imposed as a fetal head. If located ina position which causes inter- 
ference with the mechanism of labor, new problems are presented for diagnosis. 
When the uterus is emptied, its large size and the presence of nodules will easily 
indicate the trouble, though on one such oceasion six talented gynecologists, from 
external examination, diagnosed a second twin. In the puerperium the fundus 
remains high, involution proceeding very slowly. Infection of the tumor is 
announced by the usual signs of sepsis. , 

The differential diagnosis between a large symmetric interstitial fibroid and 
pregnancy is sometimes one of the most difficult to make. Times innumerable the 
belly has been opened and only the normal pregnant uterus found, and, indeed, it 
may be almost impossible to distinguish the two, even after the tumor is out of the 
belly, in the hands of the operator. 

In such a case much weight is to be placed on careful and repeated examinations 
made before operation: 


Myoma PREGNANCY 

1. Symptoms, as nausea, etc., usually absent. 1. Present. 

2. Menses present; breast signs almost always 2. Menses absent; breast signs present. Rarely 
absent. irregular bleedings. 

3. Uterine tumor usually asymmetric or nod- 3. Usually symmetric or characteristically de- 
ular. formed. 

4. Tumor usually hard. 4. Soft. 

5. Contractions of the tumor excessively rare. 5. Usual and involve the whole organ. 

6. Round ligaments, tubes, and ovaries anom- 6. Normally placed. Ligaments thickened. 
alously located. 

7. Cervix retracted, high in pelvis, hard, anda 7. Cervix low in the pelvis, large, soft, and 
sort of appendix to the tumor. part of the uterine wall. 

8. Auscultatory signs of pregnancy absent. 8. Almost always present. 

9. x-Ray negative unless tumor is calcareous. 9. May outline skeleton of fetus. 


(Lipiodol not to be used if pregnancy sus- 
pected. ) 


After the belly is opened the differential diagnosis is made by the darker 
color of the pregnant uterus, the congested, thickened tubes and ligaments, espe- 
cially the round ligaments, the presence of a large corpus luteum in one ovary, 
ballottement, the contractions of the tumor, which molds itself on the promontory, 
while a fibroid is usually lighter in color, rocks heavily on the promontory, is 
asymmetric, and the experienced operator usually can determine from the feel 
whether or not a pregnancy exists. One might listen over the tumor with a sterile 
stethoscope. If the doubt cannot be dispelled, it is justifiable to cut into the 
tumor very slowly, layer by layer and, should an ovum be discovered, unless other 
indications exist, the wound is to be immediately sutured and the belly closed. 
Pregnancy is usually not interrupted by the exploratory operation. 

Prognosis.— Without doubt the dangers of myomata complicating pregnancy 
are misrepresented by the reports, which is due to the fact that only the bad cases 
are considered worthy of publication. Unless the tumor obstructs delivery, re- 
covery is the rule, but the fetus is more endangered. 

Treatment in Early Pregnancy.—Since the majority of pregnant women with 
fibroids go to and through labor without difficulty, it 1s almost never necessary 
to induce abortion on their account. Indeed, the interruption of pregnancy is 
difficult because of the distortion of the uterine canal, and dangerous because 
of the hemorrhage and liability of infecting the tumors. Excessive pain and re- 
peated and profuse hemorrhages may require treatment, and if ordinary means 
do not suffice, an operation may be necessary. It is best, wherever at all possi- 
ble, to wait until term or near it before operating. It may even be wise to try 
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the test of labor, because nature sometimes accomplishes wonders in getting the 
tumors out of the way of the child’s delivery. In the absence, therefore, of un- 
bearable pain, of severe hemorrhage, of very rapid growth (the “galloping type” 
of Pozzi), of great distress from overdistention of the belly, and of signs of necro- 
sis of the tumor, or torsion, or ‘acute abdomen,” it is justifiable to wait and watch. 
To assist nature in elevating the tumors out of the pelvis the patient assumes the 
knee-chest position frequently every day. Myomectomy has been frequently 
done during pregnancy, but it is a very bloody operation, and is followed by abor- 
tion in 17 per cent. of cases (Winter). Hysterectomy has also been performed, some- 
times when only enucleation of the tumors was intended, but made necessary be- 
cause of technical difficulties, hemorrhage, etc. 

Near Term or in Labor.—(a) Clean Cases.—Should the woman approach the 
end of her pregnancy, a careful examination is made to determine whether the tu- 
mors will obstruct labor, and it must be borne in mind that a degree of contraction of 
the parturient passage caused by a fibroid is worse than the same caused by a con- 
tracted pelvis, because of the possible sloughing of the tumor resulting from crushing 
during spontaneous, but especially operative, delivery. Even during pregnancy 
gentle attempts at reposition are allowable. Should a subserous or mural cervical 
myoma be so large or so firmly fixed in the pelvis that it apparently will completely 
block delivery, cesarean section is to be performed as soon as labor has declared itself. 
When the patient is anesthetized, it is justifiable to make an attempt at manual re- 
position of the tumor. If it succeeds, labor is allowed to continue; if not, abdominal 
delivery is performed. After the child and placenta are removed, an attempt is to be 
made to raise the tumor out of the pelvis and to extirpate it. If this is impossible be- 
cause the fibroid is too densely adherent, or because it has grown out into the broad 
ligaments, the question of total extirpation comes up. Only a skilful obstetric sur- 
geon may attempt such an operation. Hemorrhage is often profuse. It may be 
wiser to leave the tumor for future removal. If conservative cesarean section is 
done drainage of the uterine cavity into the vagina with gauze is to be provided. 

Smaller tumors may be left for the test of labor, and, as a rule, they will be 
retracted or softened and flattened so as to allow the passage of the fetus. If they 
are very low in the cervix or pedunculated, they may be enucleated or amputated 
through the vagina. Labor may then be allowed to proceed naturally, or if the 
conditions are fulfilled, delivery is effected. Enucleation is not to be attempted 
unless the tumor is hard and quite superficial and its shelling-out promises to be 
very simple, because sometimes hemorrhage is so profuse that the belly has to be 
hurriedly opened to control it. 

In conducting a labor with fibroids abutting on the parturient canal it is im- 
portant to avoid all bruising of the tumors because necrosis and infection are so 
hable to set in afterward. In making a reposition of the tumor the utmost gentle- 
ness is to be practised, because its capsule may be ruptured or its pedicle injured, 
resulting in intra-abdominal hemorrhage or sloughing, with subsequent peritonitis. 
In trying to pull a fibroid out of the pelvis with the belly opened much aid is afforded 
by an associate pushing the tumor upward gently from below. If, now, the de- 
livery can be accomplished through the vagina and the operation completed 
without establishing connection between the peritoneal cavity and the parturient 
canal, a distinct advantage is gained. 

Operations in the uterine cavity, as version and manual removal of the pla- 
centa, may be rendered laborious by obstructing fibroid tumors, and it may be 
necessary to push up or even extirpate the masses before the hand can be intro- 
duced. Removal of a placenta adherent to a submucous fibroid may require the 
digging out of the two at once, whereby care is observed not to puncture the 
uterus. In such an event, or if the extraction of the placenta fails, abdominal 
section would be indicated. If not in position to perform major operations, and 
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finding it impossible to remove the placenta, the accoucheur should pack the 
uterovaginal canal firmly with gauze. After forty-eight to sixty hours of tampon- 
ade the placenta will usually be found loose enough for easy delivery. 

(6) Suspect Cases—When labor has been in progress for a long time; when the 
woman is presumably infected; or where unsuccessful attempts at delivery or re- 
position of the tumor have been made—the condition becomes very formidable. 
Here, unless manual reposition under anesthesia succeeds, the abdomen must. be 
opened. Now, if at all possible, the tumor is to be raised out of the pelvis, and de- 
livery from below executed by an associate; then supravaginal amputation or 
total extirpation performed. If the child is dead, it is best to remove the uterus 
en bloc, without opening it to extract the child, the object being to prevent the con- 
tact of the infectious uterine contents with the peritoneum. In deciding whether 
or not to remove the uterus it may be necessary to consult the wishes of the pa- 
tient and her husband, because if the child is dead, they may wish progeny later. 
In presumably infected cases the danger of peritonitis should be pointed out, and 
the removal of the uterus advised as a means of reducing it. (See Portes, p. 1089.) 

(c) During the puerperium, unless symptoms are present, the myomata are not 
disturbed. Ergot is best omitted unless the tumor is pedunculating itself ready for 
extrusion and the same is to be hastened. Hemorrhage may require one or more 
tamponades or immediate operation. Sloughing, pedunculated tumors are re- 
moved per vaginam, but not oversoon, unless they bleed. Trust nature a little. 
If the tumors become infected, at first expectancy is practised, until the immunities 
of the puerpera are developed. Precipitate laparotomy might cause fatal peri- 
tonitis. During a laparotomy for sloughing fibroids the peritoneum is to be walled 
off as carefully as at all possible, and the cutting across of the pedicle, after liga- 
tion of the broad ligaments, done with the Paquelin cautery. Drainage through 
the vagina follows. The peritoneum must not be contaminated. 


CARCINOMA CERVICIS 


Of 55,000 consecutive obstetric cases at the Chicago Lying-in Hospital and 
Dispensary, only 4 were complicated by cancer of the cervix, and since the service 
here most closely resembles private practice, as opposed to an exclusive hospital 
service, this may be taken as a fair index of the frequency of the condition, though 
Sarwey, combining many statistics, gives the ratio as 1 to 2000 labors, which agrees 
with Kerr’s figures. To the fact that cancer occurs mostly in the non-reproductive 
period we can ascribe its rarity as a complication of pregnancy. It occurs almost 
exclusively in multipare. It is a most unfortunate complication, since of reported 
cases 43 per cent. of the mothers and 60 per cent. of the children died during labor 
(Wertheim and Bainbridge, 1918). Cancer of the body of the uterus almost ex- 
cludes the possibility of pregnancy. 

The effect of pregnancy upon the cancer is generally considered unfavorable; 
experiments on rats and the opinion of Mayer to the contrary notwithstanding 
(Mundell). Rarely the growth begins after conception; usually the pregnancy super- 
venes after the cancer has started. Owing to the vascularization and lymphatic 
imbibition of the cervix caused by pregnancy the tumor grows fast and invades the 
lymphatics and glands very quickly. Hemorrhage and necrosis, with putrid, 
sanious leukorrhea, are very marked in all cases except the slow-growing epithelioid 
varieties. Labor may break up the tumor, the more or less deep lacerations causing 
hemorrhage, sepsis, and rapid extension of the neoplasm. In the puerperium the 
last-mentioned changes become evident, but the prostration and quick cachexia 
are most striking. 

Upon pregnancy, labor, and the puerperium cancer of the cervix exerts a bad 
influence. In the first place, sterility is the rule in cancer, especially in advanced 
cases, for obvious reasons; second, abortion is frequent because of the endometritis 
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usually present, the infection and death of the ovum, the hemorrhages, and the 
restriction of the growth of the uterus by the neoplasm. Labor 1s obstructed, not 
so much because of the size of the mass, as because of the rigidity of the cervix ee 
duced by the carcinomatous infiltration. If the tumor is soft and takes up Pa 

the cervix, the. rest may dilate and allow the child to pass. If the whole cery 1x 1s 
involved and in a hard mass, obstruction is produced, and the case 1s formidable. 
Placenta previa is a not very uncommon complication, and because of the fria- 
bility of the uterine wall near the tumor, rupture of the uterus may occur if — 
pains do not quickly succeed in overcoming the resistant cervix. Should the cervix 
give way, the tear may extend up into the parametrium, giving rise to terrific hemor- 
rhages, which, owing to the friable nature of the parts, cannot be stopped by suture. 
Missed labor has been observed, also premature rupture of the membranes, and 
primary and secondary uterine inertia. Sepsis is common in the puerperium, and 
a cancerous puerpera is a menace to other puerpere in the same ward. 

Diagnosis.—Every woman who has irregular hemorrhages or purulent or 
putrid leukorrhea should be examined for cancer of the uterus, and even if the meno- 
pause has taken place, pregnancy should be suspected when the uterus is found en- 
larged. The usual criteria of cancer are available, and the tumor, hard and nodular, 
is more easily differentiated, since the cervix is softened. I have on three occasions 
found a hard, nodular, but not ulcerative condition of the cervix during the middle 
of pregnancy, attended by slight bleedings and fetid discharge, but which were not 
carcinomatous and which disappeared after delivery. It is wise, therefore, in 
doubtful cases to examine a piece of the tumor microscopically. Pregnancy will 
not be interrupted by exsecting a bit of the cervix. 

Treatment.—If an operable cancer of the cervix is discovered early in preg- 
nancy the radical operation should be done. Since recovery is possible in 20 per 
cent. of the cases the life of the child is not considered. Pinard, Pozzi, and other 
French authors counsel waiting, but the majority of American, English, and Ger- 
man advise to do everything to save the mother. This plan is more recommendable 
when the woman, as usual, has children. The Catholic Church permits extirpation 
of the cancerous pregnant uterus because the object of the operation is to ablate 
the tumor (Burke). Spencer, Glockner, Beckman, and Kiistner found 50 to 82 
per cent. of the cases operable, and the abdominal route is usually selected, occa- 
sionally the vaginal, rarely the two combined. 

If the carcinoma is discovered when the child is near viability, it may be jus- 
tifiable to wait a few weeks in its interests. After viability no question can be raised 
regarding the interference, immediate radical operation is demanded. Up to within 
a few years vaginal cesarean section followed by uterine extirpation was the rule, 
now the abdominal route is usually chosen. Zweifel reeommended Porro cesarean 
followed by vaginal extirpation of the stump (vide infra). 

When pregnancy supervenes upon an inoperable carcinoma the woman is al- 
lowed to go until viability of the child is secure. While abortion is usually not pro- 
duced by local interference, we do not perform tamponade, cauterization, or curet- 
tage unless hemorrhage or sepsis demands one or the other. Gellhorn’s acetone 
treatment is useful to tide over local complications. 

Since labor creates a frightful (45 per cent.) immediate mortality from rupture 
of the uterus, hemorrhage, sepsis, exhaustion, and shock, labor pains are not 
to be awaited, but a Porro cesarean done beforehand, and the stump fastened 
to the lower angle of the abdominal incision—this to avoid peritonitis from the 
streptococci almost always present in the operative field. If the cervix cannot 
be drawn up to the skin it is covered thickly with peritoneum in situ and drained 
per vaginam. 

Now diathermy, radium, and the x-ray enter the field of treatment and create 
new problems. Naturally one would like to treat the cancer with these new agents 
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and await secure viability of the child, but what little experience we have had 
shows that in many eases abortion follows, or the child is deformed—aplastiec, 
microcephalie, idiotic, ete—only a few patients being free from harm. Bailey and 
Bagg, from their experiments on pregnant rats, warn to great care, and Mundell 
has collected the literature on the subject, the evidence strongly opposing radia- 
tion during pregnancy. In inoperable cases one will await only the time of cer- 
tain viability of the child, and then, a few days after the Porro, institute diathermy, 
radium, and x-ray treatment in accordance with modern practice. It is not quite 
fair to the mother to prolong the pregnancy to full term. We wish to ray the stump 
as soon as possible because a fair proportion of women’s lives are prolonged, and in 
all cases much misery is avoided. 


OVARIAN TUMORS 


Much rarer than fibroids are ovarian tumors during pregnancy. Since cysts 
of the ovary are quite common, the conclusion is justified that they predispose 
to sterility. In 862 cases collected by McKerron, simple and multilocular cysts 
occurred in 68 per cent.; dermoids, in 23 per cent.; fibromata and solid adeno- 
mata, in 2 per cent., and malignant neoplasms, in 5 per cent. In 1316 cases 
Puech found 27 per cent. dermoids. 

The influence of pregnancy on the tumor is usually not bad, most women going 
to term without the knowledge of its existence, and the growth of the neoplasm is 
not accelerated, as in the case of fibroids. While dyspnea, palpitation, etc., due to 
excessive size of the tumor, are exceedingly rare, torsion of the pedicle, hemorrhage 
into the cyst, suppuration, and necrosis have occasionally been noted. Labor 
exerts no influence unless the tumor lies in the pelvis, exposed to the traumatism 
of delivery. In this case it may be crushed or burst, or its pedicle torn, while in 
some instances the advancing head has forced the tumor through the rectum or the 
vagina outside the body—a spontaneous ovariotomy. The puerperium shows no 
special influence, but complications are likely to arise as the result of the bruising 
of the tumor. Torsion has been observed much more frequently than usual. 

Pregnancy is but little affected by ovarian cysts. Abortion is commoner only 
with those tumors which are very large or are incarcerated in the pelvis, interfere 
with the growth of the uterus, or become twisted or infected. Hydatid mole has 
been frequently observed, sometimes with lutein cysts. Upon labor, ovarian cysts 
exert a bad action only when they are incarcerated in the pelvis and block the path 
of the child. To a certain extent, but not so much as with fibroids, nature helps 
herself by drawing the tumor out of the way by means of the pedicle, and a small or 
soft tumor may still allow the passage of the child. A soft tumor, however, when 
it diminishes the available pelvic cavity, is far worse than an equal amount of 
contraction caused by deformed pelvis. Malpresentations and uterine inertia 
are common. The puerperium is often stormy, since, because of the bruising of 
the tumor, necrosis, hemorrhages, infection, suppuration, sometimes with break- 
ing of the pus into the neighboring organs, occur. Tumors which become adherent 
to the rectum are likely to be infected with colon bacilli. Dermoids, in the writer’s 
experience, are the worst cases in all respects, and if they burst during labor fatal 
peritonitis may result. 

Diagnosis.—In the early months it is usually very easy to differentiate the 
pregnant uterus from the rounded, movable, pedunculated tumor lying at its side, 
but sometimes great difficulties are encountered. When the tumor is intraliga- 
mentous or prolapsed in the pelvis behind the uterus, a careful differentiation from 
ectopic gestation and retroflexed gravid uterus must be made. Both of these 
have already been considered under their respective headings (q. v.). A large 
tumor may conceal the uterus and pose as a pregnancy, and since the signs and 
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symptoms cf the latter are present, the mistake is very likely to be made. Fibroids, 
splenic, even renal tumors must be drawn into the differential, and one should 
remember that torsion of an ovarian cyst produces a picture resembling ruptured 
ectopic pregnancy. 

In the later months, and during labor, the location of the tumor causes a variety 
of difficulties. If high in the abdomen, it may slip under the liver or spleen. If 
adherent to the uterus, the suspicion of twins, of fibroid, or double-horned uterus, 
arises. If attached to the pelvis low down, a shoulder presentation may be thought 
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of. In one of my cases a dermoid was adherent to the promontory of the sacrum 
and could just be reached by the examining finger. If the head had not been pushed 
far forward over the pubis by something behind the uterus, it is more than probable 
that the tumor would have been overlooked. Tumors incarcerated in the pelvis 
during labor are very easily discovered, but their nature and origin are not so quickly 
determined. A cyst under the compression of labor becomes as hard as a fibroid 

and if it is adherent, may simulate a tumor of the pelvic periosteum, as occurred in 
one of my cases. Rectal examination will exclude this class of neoplasms. An 
ovarian cyst has been held to be the head of a second twin, and forceps applied; a 
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fibroid—and enucleation attempted; a prolapsed kidney; a full rectum ; a hema- 
toma. 

An important part of the diagnosis is the decision as to whether the tumor will 
block the delivery, and in estimating this one must never forget to measure the bony 
pelvis also. If possible, one should diagnose the nature of the tumor. A corpus 
luteum cyst enlarges rapidly to the size of a tangerine (seldom more) and then may 
regress. Operation not required. 

Prognosis.—Nowadays few women die from this complication because the 
tumors are usually removed as soon as found, and because operation is substituted 
for the brutal obstetric deliveries of the olden time. Marshall, in the latest collec- 
tion, finds a maternal mortality of only 3.3 per cent. in cases operated on during 
pregnancy, and 5 per cent. after laparotomy at term. Wertheim quotes two statis- 
tics—39.2 per cent. and 31.3 per cent. maternal deaths—for cases treated expec- 
tantly; Puech found 6 per cent, maternal and 23 per cent. fetal mortality. These 
are for cases in labor. 

Treatment.—During Pregnancy——Most authors are strongly in favor of 
immediate removal of the tumor when discovered, but the writer agrees with 
Fehling and Martin that here, as always, one must individualize. Operation is 
the rule, preferably laparotomy, though Diihrssen urges the vaginal route.. Abor- 
tion follows the operation in 22.5 per cent. of cases (Orgler), 16.5 per cent. (Puech), 
and even though it follows in 17 per cent. of cases treated expectantly, it may be 
wiser to postpone the removal of the tumor until the last month of pregnancy or 
during labor or the puerperium. Such exceptions to the rule would be: (1) Small, 
freely movable tumors high in the abdomen; (2) an aged primipara in whom the 
probability of further pregnancies is slight; (8) double ovarian tumors where the 
woman has no children and desires offspring. In these cases, if operation must 
be done, a part of the ovary and that portion carrying the corpus luteum should, 
where possible, be left, but only if its integrity is assurred. A damaged corpus 
luteum usually brings on abortion, but removal of one not always. Should the pa- 
tient, after the situation in all its bearings has been explained to her, decide to wait, 
she must be instructed to report at once any untoward symptom, and as the time 
of her confinement approaches seek a good maternity hospital. If the pelvis is not 
obstructed, labor may be allowed to take place as usual, and the tumor extirpated 
with deliberation a few days afterward. Rapid growth of the tumor in pregnancy 
suggests malignancy. 

Indications for immediate operation in pregnancy are: Suspicion of malig- 
nancy; torsion of the pedicle; signs of infection of the tumor; overdistention of the 
belly. If general anesthesia is employed, ethylene should be used; the pregnant 
uterus must be handled as little and as gently as possible, and morphin is to be 
given for several days afterward in an attempt to restrain uterine action. 

During Labor.—A sharp distinction is to be made between cases in the hospital 
under the hands of the obstetric surgeon and those at home in the care of the family 
practitioner. The location of the neoplasm; the state of the parturient canal as 
regards infection, and the tumor as regards prolonged pressure, bruising from at- 
tempts at reposition, delivery, etc., are also to be thoughtfully considered. The 
following lines of procedure have been followed: (a) Forceful delivery alongside the 
tumor, mentioned first to be unqualifiedly condemned and thus disposed of; (6) 
reposition of the tumor, followed by spontaneous or operative delivery; (c) vaginal 
puncture or incision and evacuation of the cyst, succeeded by delivery from below, 
then removal of the sac; (d) vaginal ovariotomy; (e) abdominal ovariotomy, fol- 
lowed by delivery from below; (f) cesarean section, followed by extirpation of the 
tumor, with or without the uterus. 

In all cases the first procedure is an attempt to dislodge and replace the tumor 
above the brim, out of the way of the advancing head. This is to be made in deep 
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anesthesia, the patient lying in the exaggerated Trendelenburg or the Sims position. 
(Fig. 557); the fetal head is to be pushed upward, and then, with the uttermost 
gentleness, using the whole hand, the tumor is disengaged from the pelvis. If the 
manceuver is successful, the child is delivered by version and extraction or forceps, 
or the case left to nature, depending on the conditions present. After the delivery 
of the child immediate laparotomy is performed and the tumor extirpated. It is 
best not to wait to remove the cyst, because the latter may have been ruptured or 
injured by the manipulations or delivery, and delay might mean fatal peritonitis. 

If the case is a “clean” one, that is, not infected, and without previous inter- 
ference or prolonged labor, and a single attempt at reposition fails, laparotrachelot- 
omy is to be performed, the child delivered, the uterine wound closed, and the tu- 
mor ablated or left for subsequent operation, depending upon the conditions of the 
particular case. If the parturient canal is presumably infected, and the family 
expresses a desire to preserve the uterus, reposition failing, one must remove the 
obstruction from above and deliver the child from below. (Some operators trust 
the laparotrachelotomy here.) A long abdominal incision is necessary; the uterus 
may have to be turned out of the belly, and an assistant may have to dislodge the 
tumor from below before the mass becomes accessible. After the tumor is removed, 
if the uterus cannot be replaced in the belly (rare), it may be covered with hot 
towels, delivery effected from below, and then it will be easy to replace. Extensive 
adhesions, impaction of the tumor under the promontory, and solid and malignant 
neoplasms may render such a course impossible, as in one of my cases, and the uterus 
may have to be emptied in order to reach the pelvis. In all cases a consistent at- 
tempt is to be made to remove the tumor whole because the contents, especially if 
dermoid, are likely to be infectious. Should such an infected mass burst into the 
free peritoneal cavity, the uterus is to be also extirpated and vaginal drainage es- 
tablished. In determining whether a cyst is infected or not, in addition to the ap- 
pearance, pus, ichor, and the odor, the history of inflammatory attacks is important. 
A tumor firmly attached to the rectum or colon is frequently infected, and unusual 
care is to be observed in removing it. 

Suspicious or infected cases are best attacked through the vagina—indeed, 
Dihrssen, Wertheim, and most German authorities recommend this way as the 
rule for all cases. Spencer, Kerr, Hofmeier, Williams, and most English and Amer- 
ican authors advise the abdominal route. 


Vaginal Ovariotomy.—A long, preferably longitudinal incision is made over the most promi- 
nent part of the tumor, the cyst grasped with vulsellum forceps, its contents evacuated through a 
broad incision, accessory cavities explored and emptied with the finger, and the sac then drawn down 
and its pedicle ligated. Should the pedicle be inaccessible, or should the head enter the pelvis 
upon the cyst being emptied, the sac is fixed to the vaginal opening by a strong suture, or the 
opening lightly packed with gauze and delivery effected, after which the tumor becomes easily 
managable through the vaginal incision and should be extirpated. It has happened that laparot- 
omy became necessary during the vaginal operation, because the pedicle could not be ligated, or 
the tumor was so brittle that it could not be pulled down, or the ligature slipped, or the tumor was 
solid or too densely adherent. 

What should the general practitioner do in the home, far from help? In the presence of an 
urgent indication for delivery, the cyst is to be punctured, after opening Douglas’ pouch, the sac 
emptied, anchored to the vaginal wall by a suture or light gauze packing, and labor completed. 
The sac is to be extirpated within twenty-four hours. 

In the puerperium ovariotomy is to be performed in all cases, and preferably within twenty- 
four hours. If operation is postponed, a minute watch is kept for the first symptoms of infection 
of the tumor or torsion of its pedicle. 

_, Other Tumors Complicating Pregnancy.—Reference, only, may be made to those rare con- 
ditions which the obstetrician may meet. They are all treated on general principles. Enlarged 
and prolapsed kidneys, usually the left (Bland-Sutton) (Cragin, vaginal nephrectomy); extra- 
uterine pregnancy combined with intra-uterine (Zinke); echinococcus cysts (Franta) ; parametritic 
abscesses and infiltrates; cancer of the rectum (Myhoff, 26 cases, Katz and Kasper Lit.); rectal 
stricture; tumors of the bladder; vesical caleuli requiring lithotomy; bony tumors and enchon- 
dromata, to be considered later. Latest on Pelvic Cancer, Peretti, Gynée. et Obst 1927, oe 1 
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CHAPTER XLIII 
MINOR DISTURBANCES OF PREGNANCY 


Tur accoucheur is often consulted about annoying, if not dangerous, symy toms 
during pregnancy, and it is wise to instruct the gravida to report such phenomena 
to him, since he may detect in them the beginning of serious illness. Most of the 
troubles have been considered in chapters appropriate to them; here will be men- 
tioned only those not previously treated. 

Insomnia is rare, and is usually due to digestive disturbances and neurotic 
tendencies. The same may be said of constant dreaming. If regulation of the 
diet and bowels does not suffice, simple remedies often will; for example, one or two 
glasses of hot malted milk just before bedtime; a hot-water bag at the feet; sleep- 
ing alone, with a superabundance of fresh air; suggestion, by means of electricity, 
drugs, warm or medicated baths, an electric vibrator to the back of the neck, etc. 
Only rarely is a dose of sodium bromid necessary, and a few drams of elixir of chloral- 
amid or 5 grains of veronal may be used as succedanea—never morphin. If 
associated with high blood-pressure, look for toxemia, and if irritability, nervous- 
ness, emotionalism, rapid heart are present, search for hyperthyroidism. Three to 
5 drops of Lugol’s solution three times a day after meals may do more good than 
narcotics. 

Sleepiness ig a frequent symptom of early pregnancy and requires no treat- 
ment (Hypothyroidism?) Late in gestation it is always to be regarded with sus- 
picion, as it may presage the advent of eclampsia. Mental dulness may mean the 
same. 

Numbness and tingling of the hands and feet, usually combined with slight 
puffiness, not real edema, are the evidences of a mild neuritis, perhaps toxic in 
origin. Occasionally local anesthesia and tenderness of the corresponding nerves 
are discovered. While the symptom rarely has any disturbing sequels, it should 
be watched. Treatment is on the theory that it is due to toxemia. Neuralgias 
have already been considered. Symptoms of real tetany seldom appear, though 
the women oftener complain of cramps and spasms in the arms and legs. 

Pain in the abdomen is frequently complained of. In the early months a 
careful bimanual examination is demanded to exclude ectopic gestation. Pain is a 
symptom of many conditions which have already been considered—appendicitis, 
ureteritis, cholelithiasis, adhesions, etc. Intercostal neuralgia is rare, the pain in the 
lower ribs from which so many women suffer being most often due to dragging on 
the thoracic cage by the recti muscles, which carry the weight of the large uterus. 
An abdominal supporter is indicated. Rheumatic pains also occur, and relief 
may be obtained from the use of a linment of equal parts of Ol. gaultheriz, Ol. 
camphoratz, and Lin. saponis. 

Most often the pain is due to constipation, with intestinal colic and flatulence. 
Pain associated with immense vulvar varicosities may be due to a similar condition 
of the broad ligaments. An abdominal binder and the occasional assumption of 
the knee-chest position will bring relief. Pain over the pubis and in the lower back, 
attended with difficulty of locomotion, is often due to softening and relaxation of 
the pelvic joints. Relief may be given by a tight strap about the pelvis, worn over 
the corset. Backache and abdominal pains are often due to faulty shoes or sunken 
arches. An orthopedic study of the case will aid in treatment. Stretching of the 
skin and the formation of strie gravidarum are sometimes painful. Relief may be 
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obtained from lubricants, such as solid albolene, cocoa-butter, or rose-water oint- 
ment. 

Fainting spells, dizziness, and attacks of weakness—if a thorough examination 
excludes organic disease of the heart, lungs, etc.—are treated symptomatically. 
Nervousness, hysteria, overeating, too nitrogenous diet, constipation, toxemia— 
all should be remembered. An iron and phosphorus tonic is often useful, but occa- 
sionally a small dose of digitalis does the most good. Fresh air is essential. Pal- 
pitation of the heart is relieved by a cold drink, but if frequently repeated and not 
due to organic disease, sodium bromid, 10 grains three times a day, may be given. 
Dyspnea is often due to unhygienie dress, indigestion, and the dragging of the uter- 
ine tumor on the chest. It may be toxemic, hemic, cardiac, or simply neurotic in 
origin. 

Frequent urination is usually due, in the early months, to distraction of the 
base of the bladder; in the later months, to the restraint of the distention of the 
viscus by the large uterus, but a slight catarrh of the trigonum is not rare. The 
knee-chest position, a binder, and a week’s treatment with urotropin and methy- 
lene-blue will often cure. Cloudy urine should not be present during normal preg- 
nancy. When it does occur, it is sometimes due to bacteriuria, and I have occasion- 
ally seen it precede albuminuria. Regulation of the diet, free drinking of butter- 
milk, and urinary antiseptics are indicated. Lack of control of the urine on making 
a sudden movement, as cough or a jar, is usually due to previous injury of the neck 
of the bladder, with cystocele or urethrocele. The knee-chest posture may help a 
little, but a cure cannot be effected during pregnancy. When a pregnant woman 
complains of urinary troubles, a careful bimanual examination and urinalysis are 
to be made at once. 

Skin Eruptions.—Acne, mostly facial, may prove rebellious under treatment. 
The x-ray should not be used because the eruption disappears after labor. Wash- 
ing the parts with tincture of green soap, and opening the pustules with a fine lancet 
comprise the treatment. Urticaria is treated in the usual way. The author has 
found the following recipe very useful for urticarial, papular, and all dry, itchy 
eruptions: 

RK. Zinci carbonatis precip., 


IPSS Op cha Vai aaa OY secs Bae carte tse cee ee on Re aa 30 gm. 
Mentholis, 

eR GATPOLCiam amet orks vc cackenteee? Schon Senet rea aa 1 gm. 
ING USPS hd Bene, Aer 5 caer Late © ae tne fee cee ad 250 c.c. 


M. et Sig.—External use. 


In addition to this a few hypodermics of Locke’s solution (Oj) may be needed. 

For the eczema intertrigo in the genital creases and under the breasts of fat 
women frequent ablution with tar-soap and water, followed by very careful drying 
and a dusting-powder of zinc stearate, will usually suffice. If these fail, starch and 
a small amount of salicylic acid may be added to the powder. Rarely, a salve con- 
taining boric acid, 2 per cent., carbolic acid, 14 per cent., zinc oxid and rose-water 
ointments, of each a sufficient quantity, will be necessary. If leukorrhea or myco- 
sis is present, proper treatment is needed. (See Vulvitis.) 

Pityriasis versicolor, occurring principally on the chest, shoulders, and back, 
and due to the Microsporon furfur, is easily removed by frequent scrubbing with 
tar-soap and hot water, followed by washing with vinegar or 1 : 1500 bichlorid. 

Edema cf the extremities always commands attention, because, while many 
instances are due to stasis, the swelling disappearing when the woman lies down, 
most of them are toxemic or nephritic in origin. 


CHAPTER XLIV 
DISEASES OF THE OVUM 


Unper this heading will be considered, necessarily briefly, the diseases of the 
fetus, teratology, the pathology of the fetal adnexe, the chorion, the amnion, and 
the umbilical cord. 

The Fetus.—To J. W. Ballantyne is due the credit of having assembled our 


knowledge of the affections of the unborn child, and having really created a depart- 
ment of medicine—antenatal pathology. 

Most of the acute infectious diseases of the mother have been demonstrated in 
the child, as has already been shown. Chronic infectious diseases, tuberculosis, 
and syphilis, the former rarely, the latter usually, pass over also. The fetus may 
become diabetic or toxemic from its mother, though 
leukemia has not yet been proved to affect it. Icterus 
of the mother sometimes does and sometimes does not 
discolor the child. Icterus from toxemic causes is very 
fatal to the fetus. Opium, alcohol, chloroform, ether, 
the iodids, methylene-blue, etc., pass over and affect the 
child. Methylene-blue given to the mother in the last 
week of pregnancy may be demonstrated in the urine 
and feces of the new-born for three days after birth. 
Most antitoxins go to the child through the placenta. 
Outside of these transmitted affections, the fetus hasa 
pathology of its own. It will be impossible to do more 
than mention the best known maladies. 

1. General fetal dropsy; fetal erythroblastosis 
(Schridde) ; cystic elephantiasis; congenital elephantiasis. 

2. Congenital microcephalus, usually with idiocy; 
spastic spinal paralysis (Little’s disease); chorea, Fried- 
reich’s ataxia, and other diseases of the nerves. 

3. Ichthyosis, mild and severe; hypertrichosis; 
© congenital absence of patches of skin, due probably to 
Fra. 459.—Acnonproprastc Frrus amniotic adhesions. 

or ee 4, Diseases of the bones, which may be grouped 

under the general term “chondrodystrophia fcetalis,” 

but are otherwise hardly to be classified. Some cases resemble racbitis; some 

show bone aplasia, hypoplasia, er irregular hyperplasia, usually associated with 
dysfunction of the hypophysis cerebri. 

5. Abdominal affections: peritonitis, ascites (which may be a cause of serious 
dystocia), congenital stenosis of the bile-ducts, hypertrophic stenosis of the pylorus, 
and neoplasms of the liver. 

6. Nephritis; congenital cystic kidneys (which show a familial tendency and 
may be so large as to cause obstruction to delivery); dilatation of the bladder, with 
hypertrophy. 

7. Circulatory diseases: endocarditis, atheroma, goiter. 

8. Congenital cataract, iritis, etc. 

9. Congenital uterine prolapse and injuries to the child from without. 

A minute study of these conditions would be well repaid, and probably would 
lead to the discovery of valuable remedies for the antenatal treatment of the diseases, 
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oe least a recognition of some of the causes and the means of obviating their 
action. 

The Death of the Mother.—Since the dying mother takes oxygen from the 
fetus, the death of the latter usually occurs first. If the mother dies suddenly, the 
child may live for a variable period. Brotherton reports a case where a living child 
was extracted twenty-three minutes after the death of the mother, and Tarnier one 
where the child lived twenty minutes after the death of its mother, who, while in 
the Maternité, was killed by a stray bullet during the Commune (Polk). 

Rigor mortis may occur in utero (Fig. 460), and probably is common, though 
rarely observed and still more rarely published. It affects fetuses of all ages, be- 


Fic. 460.—Ricor Morris 1n UTero. 


Child died as the result of pressure and prolonged delay during molding through a masculine pelvis. Delivery of the 
dead infant very laborious because of its rigidity. 


gins from a few minutes to as late as five hours after fetal death, may be total or 
partial, and may cause difficulty in delivery. Its pathology is identical with that 
of rigor mortis of the adult and is due to the presence of lactic acid and colloid im- 
bibition of the muscular fibers (Meigs). Curiously, the heart may beat a few times 
even after rigidity of the body has developed. Rigor mortis is found more fre- 
quently in cases of prolonged labor, eclampsia, hemorrhage, and slow asphyxia. It 
is not a sign that the child was delivered alive—a point of extreme importance in 
medicolegal cases. (See Paddock, Wolff.) 
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CHAPTER XLV 
TERATOLOGY 


For details of this subject the reader is referred to works on pathology. Only 
the barest outlines of classification and a few principles of treatment can here be 
given. (See Birnbaum, Schwalbe.) 

Classification. Congenital deformities are not rare. A child born with a de- 
formity so marked that it interferes with the general or local development of the 
body is called a monster. Monsters often die in the early formative stage, which 
may be proved by an inspection of aborted ova, and, if delivered alive, they usually 
succumb within a few hours or days, being incapable of extra-uterine existence. The 
frequency of monsters in aborted ova is noteworthy. 

Of monsters there are two classes—single and double. We distinguish three 
general varieties of single monsters (Gurlt) : 

1. Monstra per defectum—where all or part of an organ is missing. 

2. Monstra per fabricam alienam—where an organ is wrongly formed or dis- 
placed. 

3. Monstra per excessum—where an organ is enlarged or duplicated. 

Causation.—Recent experimental work has done much to clear up the causa- 
tion of monstrosities, and it is quite certain that external agencies have much to do 
with their formation. Heredity has indubitable influence, since we see the same 
peculiarity in several generations or members of the family. Sometimes a genera- 
tion is skipped, and the deformity reappears in the third—atavism. We do not yet 
understand these internal causes, and for want of a better term they are called 
germinal, since they are inherent in the ovum. That the sperma has some in- 
fluence in the production of monstrosities is rendered plausible by the experiments 
of Bardeen, who saw deformed ova result from fertilization by the sperma of toads 
which had been exposed to the x-ray, and those of Arlitt and Wells, who proved that 
repeated small doses of alcohol given to white mice produced abnormal sper- 
matozoids and finally sterility. Levy describes monsters due to irregular distribu- 
tion of the chromosomes. 

Guyer and Smith produced rabbits with defective eyes by injecting the preg- 
nant mother with the serum of fowls rendered immune by repeated injections of 
pulped rabbits’ lenses—and the deformity was transmitted by male and female to 
subsequent generations! 

Of external causes may be mentioned injury to the abdomen or uterus, short 
of the actual destruction of the fetus or ovulum; diseases of the uterus, perhaps 
gonorrhea; diseases of the chorion (Mall) and of the amnion; abnormal implanta- 
tion of the ovum, for example, in the tube (Mall); arrest of development, and 
changes in the ovum during the blastula or morula stages, the result of thermic, 
chemical, or other physical action. It has been proved that lithium, sodium, 
potassium, and magnesium have a special selective action on the various cells of 
the morula, and produce characteristic monsters, some of the poisons affecting 
the nervous system and others the heart. Stockard and Lewis produced 50 per 
cent. of cyclopean monsters from the eggs of the common minnow by treating 
them with solutions of magnesium chlorid. Hertwig suggests that perhaps 
chemical poisons circulating in the maternal blood may affect the young embryo 
and cause monsters, a theory which the author has held for many years and which 
seems to gain some proof from the experiments of Werber. Nowadays few practi- 
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Fic. 462.—CRANIORACHISCHISIS (REAR VIEW). 


Fia. 463.—EXENCEPHALUS. Fia. 464.—Cyc.ops, 
These illustrations were all drawn from specimens of the Northwestern University, Medical Department. 
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tioners and none of the scientists believe the old notion that the mental state of the 
mother has a direct influence on the development of the child, but many careful 
observers are convinced that shock, worry, deprivation, etc., may produce vascular 
and nutritional disturbances, general and local, in the endometrium, which may 
seriously affect the growth of the ovum, a position which the author has long held, 
and Ballantyne, one of our most authoritative teratologists, also holds. 

Amniotic adhesions, formerly held responsible for many of the single mon- 
sters, Mall believes to be usually secondary, rather than primary. The author 
recently found a large staphylococcus in the fetal portion of the placenta from an 
anencephalic monster, with polyhydramnion. The role of syphilis in the production 
of monsters must again be emphasized. 


Single Monsters.—1. Monstra Per Defectum.—The most common of single monsters are due 
to absence of closure of the medullary canal, which may be due to primary agenesis or aplasia 
of the medullary canal, to early hydrocephalus or hydrorachis, or to adhesion of the delicate, 
newly formed medullary canal to the amnion. The deformities resulting from this are grouped 
under the name “craniorachischisis.” The splitting may be partial, either involving only the 
cerebral vertebrae, when we have cranioschisis, or only the spine—rachischisis. If all the struc- 
tures covering the medullary canal are missing, the back presents a smooth, shining groove, 
with or without traces of brain or spinal cord (Figs. 461 and 462). If only the bony arch is 
missing, we have a meningocele, or hernia cerebri, hernia spinalis, or spina bifida. 

When there is a mass of brain, more or less large, we call the condition acrania; when all the 
brain is missing, anencephalus. If the cranium is closed but smaller than normal, it is called 
microcephalus. 

Irregularities in the closing of the branchial clefts produce deformities about the face and 
ne the simplest of which are harelip, and the severest may show absence of large parts of the 
ace. 

The anomalies resulting from deficiency of closure of the lateral plates of the body walls 
are hernia umbilicalis, hernia abdominalis, ectopia vesice, ectopia cordis, etc. These are grouped 
under the name ‘‘thoracogastroschisis.”’ 

The splitting may go so far as to involve the intestine, showing that the two layers of the 
celom failed to fuse. Absence of fusion of the lateral halves of the genital and urinary organs 
produces deformities here of utmost variety. Hypospadias is the mildest and most common, 
ectopia vesicz with split pelvis more marked, deformity. 

Agenesis of the extremities, fusion of the extremities or of fingers and toes, and deformities 
due to amniotic bands occur, but are rare. If the anterior cerebral vesicle does not divide, we 
have a cyclops developed, or a cyclocephalus. Cyclops monsters are among the easiest to produce 
artificially (Fig. 464). 

_ 2. Monstra per fabricam alienam are mainly cases of situs inversus viscerum, abnormal 
position of the kidneys, testicle, colon, and sometimes of the joints, and congenital luxations and 
deformities. These latter are not seldom in the first class. 

3. Monstra Per Excessum.—Increase in the number of a part or organ and increase in the 
size of same. 


Double Monsters.—Monstra duplica come from one ovum, and are developed 
from one germinal vesicle. Two germinal spots, two primitive streaks, or two 
medullary grooves may be formed, or, later in growth, a duplication of one or the 
other end of the germinating zone takes place. Experiments have shown that 
double monsters can be produced in the blastula stage by separating the blastomeres, 
which is accomplished mechanically or chemically. If two embryonal areas appear, 
it is possible that two complete individuals (homologous twins), or, if the two areas 
are not entirely separated, united twins, will result. If the two areas are unequal 
in size, one of the individuals is stunted and attached as a parasite to the other, or 
may be included in the other. The etiology of such monstrous formations is un- 
known. Entrance of more than one spermatozoid into the ovum is not the cause 
because eggs so impregnated usually die. Kohlbriigge has shown that in some 
animals the accessory spermatozoids supply food for the germinating ovum. 
Whether there is a splitting of one primitive streak or the fusion of two primarily 
developed is unknown—probably fissionoccurs. Doublemonsters are thus classified 
(Foerster). 

Terata Anadidyma.—In these beings the fission or doubling is from the head 
downward, in the most fully developed specimens there being one pelvis and two 
legs, the trunks being separate (Figs. 465-469). 
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Fig. 475.—Thoracopagus—Siamese twins. 
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Terata Katadidyma.—Here the splitting is from below upward, all grades being 
observed to the last, where the two complete bodies are attached at the head (Figs. 
470-473). 

Terata Kata-anadidyma, the fission being from both above and below. The 
bond of union may be very broad, extending up and down the whole venter or 
dorsum of the two children, or very small, the point of attachment being at the 
sternum, the abdomen, or the sacrum. Rotation may bring the two bodies into 
a line, as in the Johnson twins from Wisconsin (Figs. 474-476). 

Homologous twins are the best examples of the last class, since in these the 
fission of the two streaks was complete. If the development of the two individuals 
is equal, two well-formed children result; if one is stronger than the other, its heart 
overcomes that of the other, which later shrinks up into an acardiacus. Depending 
on the original distribution of embryonal cells, one or the other portion of a fetus 
will be represented in the acardiacus, the head, the trunk, or the lower extremities 
(Figs. 477 and 478). Sometimes all or a part of a primitive streak develops inside 
the other embryonal area, and thus inclusio fcetalis and teratomata result. 

Homologous portions of the two individuals are almost always united, and we 
name the monster after the location of the union; for example, when it is at the 
sternum, sternopagus; the ensiform appendix, xiphopagus (Siamese twins); at the 
sacrum, pygopagus (the Bohemian sisters); at the head, craniopagus, ete. 

The Clinical Aspects of Monsters.—Since single monsters are more common 


Fic, 477.—Acarpiacus ACEPHALUS. Fra. 478.—Acarpracus Acormus (Ahlfeld). 


than double, they present greater interest to the accoucheur, and, further, they 
produce dystocia more frequently because they*more often develop to maturity and 
because enlargement of the parts is so often met. Hydrocephalus, anencephalus 
with broad shoulders, hernias, and accumulation of fluid in the body cavities are 
the usual conditions found, but they present simple problems of treatment. Double 
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monsters, curiously enough, are frequently expelled spontaneously, but when they 
do give rise to dystocia, dangerous and most complicated operations are often 
needed to effect delivery. 

Diagnosis.—Even before labor one may suspect the existence of an abnormally 
formed child. Hydrocephalus could be diagnosed, and an acephalous monster too, 
if the examiner were on the alert. A woman who had delivered one of the latter 
was much relieved when, at the seventh month of a subsequent pregnancy, it was 
possible to assure her that the fetus had a large, well-formed head. Under the same 
circumstances the absence of a cranium would as easily have been determinable. 
The x-ray is now available. Since recurrence of monstrous children is not rare, the 
history is of service in the diagnosis. 

During labor the possibility of a monstrous formation is to be considered, with 
other things, when the internal examination reveals atypical findings. Before 
attempting cesarean section it js wise to consider the shape of the child, as well as 
its size and viability, for it might be humiliating to deliver a monster by this serious 
operation. It has happened to clever accoucheurs. On the other hand, one would 
prefer cesarean section to delivery from below if the x-ray should prove the ex- 
istence of a double monster. I make it a rule to x-ray twin pregnancies and all 
cases set for abdominal delivery unless the usual findings are unequivocal. 

An anencephalic monster, as shown in Fig. 462, presenting by the head, might 
easily cause confusion with placenta previa, prolapse of the cord, simple face pre- 
sentation, or breech presentation. The frequent association of deformities will 
help in diagnosis; for example, when in a breech delivery a spina bifida is found, 
hydrocephalus may be expected, or if the delivered head shows harelip and delay in 
delivery of the trunk ensues, one should think of a monster, single or double. Poly- 
hydramnion is so frequently present with fetal anomalies that one should always 
look for the latter when it exists. 

Double monsters have never been diagnosed before labor; at most, twins have 
been suspected. Two bags of waters exclude a double monster. The rule has been 
that only after labor stopped was the obstruction recognized to be due to joined 
fetuses, but inspection of the part delivered may give a hint as to the cause of the 
delay, for example, harelip or atresia ani (Lyell). If delay in delivery, not overcome 
by the usual manipulations, should occur, an examination with the half hand or, if 
necessary, with the whole hand, is to be made. For the sake of deliberation and 
thoroughness an anesthetic had best be given, and in primiparz a deep episiotomy 
is advisable. Such an exploration must decide the presence of enlargement of a 
part of the fetus, a tumor of the uterus or the fetus, a double monster, and, if the 
last, the location and extent of the area of fusion, the number of arms and legs, and 
the movability of one child on the other. 


Treatment.—Prevention.—Can anything be done to prevent a recurrence of the delivery 
of amonster? Syphilis can be treated; if the uterus is diseased (e. g., endometritis), one may try 
to cure it. In two instances where this question was put to me, the patients having had anen- 
cephalous monsters before, I prescribed a hygienic life for both parents before the impregnating 
coitus, quiet for the mother in the early months, and a pill, to be taken throughout pregnancy, con- 
taining carbonate of iron, gr. 3; hydrargyri iodidi rubri, gr. 3); arsenous acid, gr. gy; t.1.d. Both 
women had healthy children. One patient also received calcium lactate. On the theory that 
monsters are caused by dysfunction of the endocrines one may try thyroid, corpus luteum, and 
hypophysis, but it is a wholly unscientific recommendation. ; 

Nature helps in the delivery of monsters by interrupting the pregnancy while the fetuses are 
still small, but cases are on record of united twins weighing 15 and 17) pounds, causing formidable 
dystocia. In general, breech presentation is most favorable for all monstrosities, and if duplicate, 
it is best if all three or four legs are accessible. Single monsters with enlargement of parts are to be 
reduced in size; a hydrocephalus is punctured (never forceps) ; a full abdomen is emptied, etc., and 
if delivery is indicated, version and extraction are preferable. No consideration is to be shown 
either a single or a double monster when the mother’s life is in danger. Since the necessary mor- 
tality in labor and afterward is enormous, all our efforts should be directed to saving the mother. 
Experience has shown that it is best to deliver the children whole, and not to amputate a head or 
trunk which has been expelled. It may be necessary to amputate the delivered portion in order to 
gain access to the rest or to render the balance of the mass movable, but such occasions are rare. 
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Extremities should not be removed, because they do not interfere with our manipulations; further, 
they provide a grasp on the locked-in fetuses, and, thirdly, their removal destroys the relations of 
one twin to the other and adds complications in the diagnosis and treatment. Cesarean section 
may be necessary if attempts at delivery from below fail, but it has very rarely been done—indeed, 
the patients, when they come to this point, are the poorest possible subjects for abdominal deliv- 
ery. Contracted pelvis, as a complication, would, of course, indicate it, and, too, if a double 
monster were recognized at a time when an abdominal operation could be performed under ideal 
conditions—an occurrence not yet on record. a. ; 

For clinical purposes the various double monsters may be divided into three forms, as 
follows (Veit): ‘ ‘ 

1. Those which offer obstacle to delivery by the increase of the size of the body at one or 
the other end; for example, diprosopus, cephalothoracopagus, dipygus parasiticus—such as an 
epignathus. Most of these monsters belong to the classes terata anadidyma and terata katadi- 

yma (Figs. 465 to 473). ‘ 

2. Those monsters where fusion is at one or the other end, the two having a tendency to 
form a straight trunk—ischiopagus, pygopagus, craniopagus. ‘ ; 

3. Where the monsters are well formed and have freedom of motion at the point of fusion, 
for example, thoracopagus, xiphopagus, or where there are two or three heads, well developed, on 
one trunk. 

In the first class, if the two heads present and engage, one after the other is delivered by 
forceps; if not engaged, version is performed, then exenteration and craniotomy in succession, if 
necessary. If one head is delivered and the shoulders do not come, the delivered head may have 
to be amputated, by which access is gained to the double trunk. The second head is led into the 

elvis, delivered, and then the double trunk reduced in size by cleidotomy and exenteration. 
Tt the duplicity is caudal, all four extremities are to be delivered at one time, and evisceration of 
the yume performed, after which the extraction of the common shoulders and head is 
simple. 

The second class of monsters, united by the head or breech, seldom causes trouble, the 
long, sausage-shaped trunk slipping through with no difficulty. Root and Bartlett, of Chicago, 
found an ischiopagus, bent like the letter U, with the two fused breeches presenting. The junc- 
tion was severed and delivery quickly effected, one fetus at a time. 

Of the third class of cases, the Siamese twins are a good example. One of these was deliv- 
ered by the head, the other by the breech. The connecting band may be so elastic as to allow 
version of the second twin after the delivery of the first. It is fortunate if the two children pre- 
sent by the breech, and the posterior one should be delivered first, then the anterior child. If the 
bond of union is firmer, by unequal traction the head of the posterior fetus is to be drawn into the 
neck of the anterior and both delivered together. EXxenteration will be done or the bond of union 
severed whenever necessary. If one child presenting by the head is delivered to the trunk and 
labor stops, the other may be turned by the breech and the two then delivered side by side. If 
two heads present and neither engages, version on both twins is performed. 

As a rule, the operator is not required to hurry, but may proceed with calmness and deliber- 
ation. He should study carefully the kind of monster he has to deal with, its size, the shape and 
size of the pelvis, etc., and have the proposed procedures completely worked out before operating. 

Overgrowth of the child will be considered under the Pathology of Labor. 
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CHAPTER XLVI 
DISEASES OF THE FETAL ENVELOPS 


THE CHORION 


CLINICALLY, myxoma diffusum and fibrosum, which pathologists describe, are 
of little importance, but vesicular degeneration of the chorion is not uncommon, 
and requires the earnest attention of the accoucheur. Hydatidiform or vesicular 
degeneration of the chorion, vesicular mole, or grape-mole, is due to a proliferation 
and degeneration, with edema,’of the stroma of the chorionic villi and increase of 
the syncytium. (See Caturani, Turazza.) 


Kossman showed that Hippocrates knew of this condition, and ascribed it to a mucoid 
degeneration of the villi, a theory which Virchow propounded and which was generaliy accepted 
until the minute and conyincing 
work of Marchand and Frankel 
was published. Aétius of Amida, 
in the sixth century, described it, 
and Vega, in 1564, and Valleriola, 
in Turin, in 1573, reported typical 
cases. The latter believed the dis 
ease to be due to abnormal devel- 
opment of the, at that time, de- 
scribed ‘‘female semen.” ‘The | 
vesicles were considered ‘‘bladder | « 
worms,” “‘pseudohelminths,” or @A¢ 
Acephalocystis racemosa (Clo- | > ss 
quet, 1822). Velpeau (1827) called 
the cysts degenerated villi, as we | yey 
now know them to be; Meckel 
(1847) showed the hyperplasia of 
the connective tissue with edema, | 
and Virchow (1853) called it a mu- 
coid or myxomatous degeneration. 


A hydatidiform mole | 
cannot be mistaken (Fig. 
479). It resembles a bunch | 
of Catawba grapes of most | 
irregular size, varying from 
that of a pin-head to that of Fic. 479.—Hypatipirorm More (AuTHOR’s SPECIMEN). 

a hen’s egg (rare), but usu- 

ally the size of a pea or bean. A loose mass of thick decidua, and cheesy cellular 
material with blood-clots interspersed with these bladder-like bodies, is usually de- 
livered, but the specimen may be a compact, egg-shaped cast of the uterus, fibrous, 
and filled with vesicles. In these cases the growth had ceased some time prior to 
expulsion. The vesicles hang to parent stems and to each other (Fig. 480). Ordin- 
arily, all traces of fetus and amnion have disappeared, but cases are on record where 
both have been preserved, and then the mass may be expelled entire and be covered 
by decidua. All the chorion may be changed, which is the usual finding, and means 
that the degeneration began early in gestation, but either the chorion frondosum or 
the chorion leve may be alone affected. Even parts of the placenta may be intact, 
and a living child may be born, or only one ovum of a twin pregnancy may be thus 
degenerated, as in the case of the famous anatomist, Béclard, whose mother, at the 
fifth month of gestation, expelled hydatids (Parvin). The case of Depaul was 
similar. Ectopic gestation may undergo this form of degeneration. It is not 
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certain whether the degeneration precedes the death of the child or follows it— 
probably both occur. The author has frequently found, in aborted ova, one or 
more villi degenerated and forming vesicles. 

Microscopically, the stroma of the villi is hyperplastic, and has become edema- 
tous and necrotic, so that only at the periphery of the vesicles can the fibrillary 
structures and cells be distinguished (Fig. 481). Very few vessels can be found, 
and these are empty. Particularly marked is the proliferation of Langhans’ layer, 
which may invade the syncytium and grow into the intervillous spaces. Its cells 
are enlarged and degenerated, staining badly. The syncytium also hypertrophies 
and undergoes necrosis, it, as well as Langhans’ layer, showing numerous vacuoles. 
This process may be so marked that the syncytium may grow through the decidua 
into the uterine musculature. Even the vesicles may burrow into the veins and 
between the muscle-fibers, sometimes as far as into the peritoneal cavity, causing 
peritonitis and peritoneal hemorrhage. If 
the uterine wall is honey-combed by the ad- 
vancing growth of the proliferating villi, it 
may rupture during the process of abortion, 
or be punctured by the finger or instruments, 
or the woman may die of external hemor- 
rhage because the diseased uterus cannot 
contract properly. These forms are called 
destructive moles, and clinically are much 
feared. 

Special mention is to be made of those 
destructive hydatidiform moles which even- 
tuate in chorio-epithelioma or malignant syn- 
cytioma. Meckel, before 1795, recorded an 
instance of grape-mole which resulted in the 
woman’s death by metastases of a tumor 
formed in the uterus, and recently it has 
been found that a history of cystic mole is 
obtained in over half of the cases of syncy- 
tioma malignum which come to treatment. 

The synceytioma may develop in the 
uterus, in the cervix, or in the vagina (local 
metastases), or, if the vesicles and masses of 
syncytium are carried by the blood-stream 
to distant organs, a general syncytiomatosis 
Fra. 480.—Drrart or Hypatiprrorm Mots. may ensue, but usually the lungs are first and 

most involved. Local and general metastases 
may occur while the grape-mole is still in the uterus. Since so many cases of 
chorio epitheioma malignum give a bistory of mole, one might think that 
the hydatidiform degeneration of the chorion was very frequently the cause, 
but it must be remembered that grape-mole is not very infrequent, and that 
a case of syncytioma will almost always be published, while the mole, being so 
much more common, is not. For example, the author had 21 cases of vesicular 
mole, not published, and none, as far as known, has developed metastases. Konig’s 
12, Giglio’s 13, and Kehrer’s 50, followed up, did not develop chorio-epithelioma. 


Unfortunately, it is impossible to determine when a given mole will become malig- 
nant. 


A polycystic degeneration of the ovaries has, in a large proportion of cases, been 
found coincident with this condition, an observation made by de Gregorini in 1795. 
Both ovaries may be changed into tumors as large as a fist, composed of immensely 
proliferated and sometimes edematous ovarian stroma, full of cysts which vary in 
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size from a few millimeters to 6 cm., and which are lined or partly filled by a varie- 
gated layer of lutein cells, that is, the ovaries are changed into lutein cysts. 
While the two conditions are often associated, we cannot draw a causal con- 
nection between them nor can we explain their frequent coincidence. 
Etiologyx—Maultipare are oftener affected than primipare. Such moles have 
been found in women fifty-two and fifty-three years of age, indeed, the frequency 
of their occurrence after thirty-five is remarkable when we consider the smaller 
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Fie. 481.—Hypatip Moe. 
Compare with normal placenta, p. 38. 


number of births at this period. Molitor records the birth of a vesicular mole in a 
girl nine years old. Syphilis, heart disease, and general affections have no ae 
bearing, but the association with nephritis has often been noted. The sha 
citing cause of the degeneration is unknown, and probably several es is 
possible that the ovum is primarily diseased, because cases are on see i ae 
twin being healthy, the other changed into a vesicular mole, and second ae ne 

ova often show a mild hydropic disease not enough to cause the death of the fetus, 
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and probably secondary to the latter. The ovarian lutein cysts have been, used as 
an argument for the theory of the ovular origin of the mole; a notion which may 
be supported by the not infrequent finding of several corpora lutea in the ovaries. 
Abnormal secretion from a diseased corpus luteum producing a diseased ovum 
is suggested by Friinkel. That the change is the result of maternal influences, and 
especially an endometritis, was believed by Virchow and supported by Waldeyer, 
Veit, and Aichel. The latter exposed the uteri of pregnant dogs, injured the pla- 
cental site by pressure, and observed the formation of hydatidiform mole in 7 of 
13 experiments. 

Diseased decidua is usually found with moles, and the recurrence of the affec- 
tion also points to the endometrium as the cause. One woman had vesicular moles 
in 11 pregnancies and another in 4, while the latter’s husband had a healthy child 
by another woman. Probably endometritis will explain most cases, and we know 
that the nutritional conditions of the placental site are vitally important to the 
health of the ovum. (See Marchand, Hoerman.) 

Clinical Course.—Enlargement of the uterus faster than is consistent with 
normal pregnancy, and atypical, irregular, uterine hemorrhages, are the two most 
prominent symptoms. Serous or sanguineous discharges may persist in the interval, 
and exceptionally hemorrhage may not occur until abortion begins. All my pa- 
tients were ill, complaining of pain in the lower abdomen, general weakness, and, 
when the floodings were profuse, showing the effects of anemia. Two women were al- 
buminuric and edematous up to the hips, and one had hyperemesis gravidarum. In 
the latter case, during the therapeutic abortion, undertaken for the cure of the per- 
nicious vomiting, the vesicular mole was discovered, no bleedings having preceded. 
All my other cases except one terminated in abortion before the sixth month, and 
in the one the mole ceased growing and was expelled at term. Depaul and Madden 
had cases which went over term. 

Expulsion of the vesicular masses is usually complete when once started; 
rarely does only one vesicle or cluster escape. Hemorrhage is always marked during 
the abortion unless growth has ceased and the mass has become shrunken and dry. 
Death from acute anemia is not rare. In my experience the blood has been of a 
lighter red than normally and showed less tendency to clot. Uterine action is 
sluggish, the abortion sometimes dragging on for days, and contraction and retract- 
tion of the organ unsatisfactory after it is once emptied. Destructive moles, where 
the proliferating syncytium and vesicles burrow into the uterine wall, or even 
through it into the peritoneal cavity, causing intraperitoneal hemorrhage, are very 
rare, but the possibility of a weakened, honey-combed musculature giving way under 
the finger or curet is always to be borne in mind. Sepsis seems to be favored by 
hydatidiform mole. Occasionally purplish tumors are found on the cervix, in the 
vagina, or about the vulva, which on section show syncytium, blood, and degenerated 
villi. These usually occur after the uterus is emptied, but may be found coinci- 
dent with the mole, and are probably local syneytioma metastases. They are 
generally benign (vide infra.). 

Diagnosis.—Rapid growth of the uterus, atypical uterine hemorrhages, ab- 
sence of fetal movements and of a fetal body on palpation, a soft, elastic, not doughy, 
feel of the uterus, and the general evidences of illness allow the accoucheur to make 
a strong assumption of the presence of a vesicular mole. Rarely does a piece of it 
escape, but here the diagnosis would be positive, and the same may be said if the 
mole is felt through the cervix. A vaginal metastasis will indicate a mole in the 
uterus. In the differential diagnosis polyhydramnion might be considered when 
the distention of the uterus is acute and great, and grape-like sarcoma of the cervix 
if part of the tumor should hang out of the uterus. In two of my cases the uterus 
got smaller, not larger, before the mole was expelled. 

Prognosis.—In very rare instances is the child viable, which means that only 
part of the chorion is involved. The rule is that the fetus dies early and is absorbed. 
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Combining the statistics of Dorland and Gerson, Hirtzman, and Williamson 
we find a maternal mortality of 19 per cent. One of my 21 cases died from acute 
sepsis. The dangers are uncontrollable hemorrhage, perforation of the uterus 
(spontaneous and instrumental), infection, which is quite common, and the develop- 
ment of syneytioma malignum. 

Treatment.—As soon as the diagnosis is made the uterus must be emptied. 
Dilatation of the cervix sufficient to admit two fingers is necessary, and should be 
obtained by cervical tamponade with gauze or a small colpeurynter. (See Chapter 
LXIX.) A firm vaginal pack of sterile cotton should be inserted as a safeguard 
against hemorrhage while the osisbeing dilated. Atthetimeof operation all prepara- 
tions should have been made for hemorrhage and the treatment of anemia. Curets 
and placenta forceps should never be used because of the danger of perforating the 
uterus whose walls may have been weakened by a destructive growth. Even the 
fingers may perforate the thinned uterus, all of which should warn to caution, yet 
every safe effort is to be made’to remove all the masses, thus to eliminate the danger 
of the development of a neoplasm and of sepsis. As in placenta praevia, blood must 
be spared at every move 
and the uterus firmly tam- 
poned if it shows a ten- 
dency to relax and bleed. 
Findley advises curetment 
after several weeks to as- 
sure the cure, but this is 
seldom feasible. Certainly 
the woman is to be kept 
under close observation 
for two years, and the 
uterus removed if signs of 
a malignant tumor de- 
velop in it. It is claimed 
that chorio-epithelioma 
develops in 73 to 33 per 
cent. of cases of hydatid 
mole (Frankl), but these 
figures are useless in mak- 
ing a prognosis, as the vast 
majority of cases of hy- 
datid mole are not re- 
ported, and chorio-epi- 
theliomata usually are. . 
Essen-Moéller believes that chorio-epithelioma follows hydatid mole more fre- 
quently after the age of forty years, and, therefore, asks if the removal of the uterus, 
useless at this time, would not be the best treatment. 

Chorio-epithelioma.—Singer in 1889 described the case of a woman who 
died from metastatic tumors seven months after an abortion. The large cells 
found, he thought, were decidual, and he, therefore, called the tumor sarcoma de- 
ciduocellulare. Since then over 400 cases have been reported, and a mass of liter- 
ature on the subject has accumulated. Only recently have our ideas regarding the 
nature of the affection crystallized, and the confusion which existed may be ap- 
preciated after a glance at the names which have been suggested for it—sarcoma, 
deciduocellulare, carcinoma syncytiale, deciduoma malignum, blastomo-deciduo- 
chorion-cellulare, synecytioma malignum, invasive placental polyp, chorion epithe- 
lioma. Marchand’s views of the nature of the tumor are now generally accepted, 
and the name Frankel and Pick proposed, chorio-epithelioma, is the one most 
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employed. Frinkel first called attention to the chorio-epithelial nature of the 
growth. (See Veit, Frank, Ewing, Sunde, Novak.) 

Chorio-epithelioma is a tumor developed from the fetal ectoderm, which may 
begin during pregnancy (normal or abnormal) or after the uterus is emptied, and 
which is characterized by exuberant growth, early and extensive local and general 
metastases, and rapid cachexia, often combined with sepsis. 

Its causation is unknown. We know that syncytium has invasive power, that 
the villi erode their way into the uterine wall, into the blood-vessels, but what keeps 
this power in normal limits and what permits the growth of the cells to pass all 
bounds cannot even be conjectured. Hydatidiform mole preceded the develop- 
ment of this disease in 33 to 44 per cent. of reported cases, which shows that some 
connection exists between the two (Frankl). 


Chorionic 
villus 


Fria. 483.—CHORIO-EPITHELIOMA. 
Shows extension of process in vein. 


Pathology.—The growth begins at the placental site and protrudes into the 
uterus as a very vascular, soft, purplish mass, usually sharply differentiated from 
the mucosa. It may grow through the uterine wall and make tumors which pro- 
ject into the peritoneal cavity or the broad ligaments. More often the veins are 
invaded, and thus general metastases brought about. Vaginal metastases—the 
most frequent—are probably local, from surface implantation. In appearance 
such a nodule resembles a hematoma. 

Microscopically, the tumor is made up of masses of syncytium and proliferated 
Langhans’ cells, which often form blood-spaces, and even structures which resemble 
villi. Round-cells and polynuclear leukocytes abound; the whole tumor is very 
bloody. Masses of syncytium may be seen advancing in the veins, and if hydatidi- 
form mole was present, hydropsically degenerated villi may be found. Marchand 


CHORIO-EPITHELIOMA 595 


distinguished an atypical and a typical variety, both equally pathogenic, but in the 
latter the tumor cells resembled exactly the chorionic cells of early pregnancy. The 
syneytium, with its large, irregularly shaped masses of protoplasm, with sharply 
staining nuclei, is especially well represented, but Langhans’ cells are also present. 
In the atypical varieties, which more resemble sarcomata, there is a more diffuse 
infiltration of the tissue by closely packed, deeply staining, irregularly shaped cells, 
with large nuclei, which may form clumps resembling syncytium, and are probably 
altered Langhans’ cells (Fig. 483). Sometimes one kind of cells predominate and 
again the other. Combined forms exist. Lutein cysts of the ovaries develop in a 
large proportion of the cases of syncytioma, as in vesicular mole. 

Curiously enough, malignant chorio-epithelioma with all its characteristics, 
even with structures resembling villi, has been found to arise from teratomata of 
the testicle. It probably originates from fetal ectoderm, included in the congenital 
teratoma. 

Clinical Course-—After an abortion, especially of a vesicular mole, or after 
labor, the patient complains of irregular uterine hemorrhages. Usually a curetage 
is performed, but, since the masses thus obtained resemble placental tissue, a mi- 
croscopic examination is often omitted. In half of the cases a vulvar or vaginal 
nodule first drew attention to the condition, and in my case the uterus enlarged 
enough to be felt by the patient. The growth may be found during pregnancy, 
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before expulsion of the mole, as early as a week after delivery (Williams’ case), but 
usually several months later, and in three cases, two, three and one-half, and four 
and one-half years after delivery (Krésing), at a time when the causal gestation had 
been almost forgotten. Repeated hemorrhages rapidly exhaust the woman, weak- 
ness and the symptoms of anemia become pronounced, pallor, subicterus, albumin- 
uria, edema of the feet, and puffiness of the eyes, that is, the signs of cachexia, 
supervene, and very often, since the tumor masses in the uterus possess such a ten- 
dency to necrosis, a vaginal discharge with gangrenous odor and general septicemia 
with fever occur. Metastases in the lungs may be diagnosed when cough, bloody 
expectoration, and pulmonary findings are present. Examination of the sputum 
has thus far been negative. Metastases occur in the lungs, vagina, liver, spleen, 
and brain. Vaginal tumors may eat into the bladder, like cancer. 

Prognosis.—Later writers distinguish a less malignant type of chorio-epithe- 
lioma, one that disappears spontaneously or after the removal of the vaginal metas- 
tases and uterine curetage. As arule, however, unless early operation is performed, 
these patients die within a year after the first appearance of the neoplasm. This 
is the most rapidly destructive growth with which we have to deal. 

Death occurs from intractable hemorrhage, cachexia, infection, septicemia, 
and occasionally from hemorrhage into the peritoneal cavity or peritonitis, both 
the result of perforation of the uterus by the invading tumor. 
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Diagnosis.—Repeated hemorrhages after abortion are usually due to a pla- 
cental polyp. Curetage is indicated, and the scrapings should be studied by a 
competent pathologist. Recurrence of a uterine growth after successful curetage 
for removal of the products of gestation is often due to chorio-epithelioma. A 
vaginal metastasis will usually, but not always, indicate the cause of the symptoms. 
Removal of part of the tumor and its microscopic study are essential for ie 
diagnosis, which an expert pathologist can readily make. At some point in t! : 
section the characteristic syncytial formations will be found. In the differentia 
diagnosis fibroids, other neoplasms, and pelvic exudates must be considered. 

Treatment.—In view of the treacherous nature of the disease and its enormous 
mortality, radical extirpation of the uterus, adnexa, and accessible metastases is In- 
dicated. Since it is propagated along the veins, it is well to ligate the vessels as far 
outward as possible. Radium and the z-ray are yet on trial. 


DISEASES OF THE PLACENTA 


iati i iati i he placenta are 
Variations in Shape.—Variations from the typical round shape of the f 

common, and generally have no practical significance. (See p. 49.) These variations one 

to irregularities in the nutritional conditions of the uterus. A placenta nested in the horn of the 


is li i i ay encircle the orifice 
terus is likely to be round and show a marginal ring. One near the os may encire : 
i a i ei form. One attached at the side of the uterus may spread on both anterior and 
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Fra. 485.—Puacenta CrrcumvaLuiata (Northwestern University Medical School Museum), 


posterior walls and be bilobate, ete. Without doubt the placenta may be bisected or trisected by 
white infarct formations, and I believe this is the commonest cause of irregular shapes. 

Placente and placentule succenturiate, already mentioned, have great importance 
for they may be left in the uterus and give rise to hemorrhage and sepsis. They are sup- 
posed to be due to— (1) The development of some of the villi of the chorion leve; (2) to cutting 
off of a portion of the placenta by white infarcts; (3) to development of villi in the decidua vera 
with missing reflexa. Placenta membranacea, which is normal in the pachydermata, has, in 
excessively rare instances, been observed in the human—nearly the whole of the envelop of the 
egg was converted into thin, membranous placental tissue. Moderate degrees, that. is, extensive 
thin placentz, are occasionally observed, but are usually due to infarct formation. The thickness 
of the placenta is in inverse proportion to its size. 

Heart disease, nephritis, anemia, diseases of the uterus, favor abnormal development of 
the placenta, and also make pathologie changes in the uterine musculature, such as hyaline 
degeneration, which in turn causes atonia uteri, even rupture, etc. 


Infarcts.—Nearly every placenta will show, on careful inspection, whitish, 
nodular, hard areas, occupying the fetal or maternal surface, or both, and varying 
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in size from a pin-head to several centimeters. Other names for these formations 
are hepatization, scirrhus, placentitis, apoplexy, cirrhosis, and phthisis. These 
structures are called infarcts, and several varieties are found, having different causa- 
tion, though little is positively known on this point. The different kinds will be 
considered in the order of their frequency. 

1. At the edge of the placenta, at the site of the subchorial decidua, a more or 
less complete white ring is found, which varies in width from 2 to 16 mm., and in 
thickness from 1 to4 mm. This is called placenta marginata. 

Sometimes the ring is raised from the surface and the attached membranes 
are doubled back over the edge of the placenta, as in Fig. 485. This is called 
placenta circumvallata or nappiformis. There are many views as to the manner of 


Fig. 486. Fig. 487. 


Fics. 486 anp 487.—PLACENTA CIRCUMVALLATA IN FORMATION. 
Shows development of the fold in membranes (from Bumm), 


production of this anomaly: (a) The placenta is located in a tubal corner of the 
uterus, or over the internal os, and the area of the placental site grows more 
rapidly than the rest of the uterus, the latter constricting the former at their 
junction (Fig. 485). (b) Owing to inflammatory changes in the decidua, the closing 
ring of Waldeyer and the decidua subchorialis, whose nutrition is precarious, be- 
come necrotic, and temporarily hinder the splitting of the decidua and the growth of 
the placenta in this direction. (c) Endometritis causes early adhesion of the reflexa 
to the vera, and changes at the site of the closing ring of Waldeyer prevent the 
growth of the placenta in the marginal reflexa, the placenta, therefore, splitting the 
vera. Wesometimes find that the cotyledons extend 11% inches beyond the insertion 
of the membranes (v. Herff). (d) Hitschman believes that, as the result of a sudden 
diminution of the liquor amnii, the coverings of the ovum must shrink, and natur- 
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ally there would be an infolding at the edge of the placenta (Figs. 486 and 487) 
(Funck, Sfameni). (e) There is primary deep imbedment of the ovum (Lahm). 
(f) Williams believes there is too scanty original development of the chorion fron- 
dosum. 

Placentze marginate and circumvallate have some clinical importance. Tubal 
corner placentas might be called a distinct clinical entity, causing pain, bleeding, 
abortion, premature labor, puny children, postpartum hemorrhage, and difficulties 
in diagnosis. (See Angular Pregnancy, p. 425.) In placenta marginata adhesion 
of the membranes may occur, and the placenta may be delivered naked or de- 
crowned of its membranes. As the result of this retention hemorrhage and sapremic 
fever sometimes ensue. Abnormal mechanism in the third stage, with retention or 
adhesion of the after-birth, requires the introduction of the hand in the uterus oftener 
than with normal placentas. 


Fig. 488.—PLACENTA FROM CASE OF SEVERE NEPHRITIS. 
On the left, masses of infarcts, on the right, an immense hemorrhage. 


2. On the fetal surface of the placenta we find nodular infarcts, which vary in 
size from those scarcely visible to the eye, to 3 to 5 em. across and up to 1 em. thick. 
The smaller ones preponderate and may be bunched, or there may be a thin, nodu- 
lar layer of fibrin which covers a good part of the fetal surface. 

3. Some infarcts take in the whole thickness of a cotyledon and may involve 
one or more of them. In Fig. 488, which came from a nephritic, nearly one-half of 
the placenta was involved in infarct formations in various stages of development. 
Such a condition may compromise the nutrition of the child, which is born weak and 
puny, or if, as often happens in Bright’s disease, more than half of the area is involved, 
the child will die. Such placentas are likely to be prematurely detached (abruptio), 
and Fig. 402 shows a hemorrhage causing a separation. This last form of infarct 
bears the most resemblance to the Cohnheim infarct; the other two can hardly be 
called thus, though Ackerman gave them the title “white infarcts.” Clemenz 
believes they should be called “white necroses.”’ 

In general there are three views as to their causation. Ackerman believed a 
peri-arteritis or endarteritis existed in the villi and produced obliteration of the 
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vessel lumen, with consecutive necrosis of the villus’ stroma, then of the villus’ 
wall, and consequent clotting of the blood in the adjoining intervillous spaces. 
Steffeck, von Franqué, and many investigators believe that endometritis and 
decidual overgrowth and consequent necrosis of the villi with fibrin deposition 
are the cause. Primary alteration or desquamation of the chorionic epithelium, 
which is not abnormal in the last weeks, causes deposition of fibrin and infaret 
formation, according to Hitschman. It is probable that there is truth in all these 
theories, and that the first explains the multiple infarcts on the fetal surface; the 
second, the infarcts on the maternal side and placenta marginata; the third, the 
microscopic infarcts made up of necrotic ectodermal cells which are constantly 
found in ripe placentas. Perhaps the general vascular changes of nephritis are 
also present in the newly formed placental blood-vessels, and, through endarteritis, 
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obliterate their lumen, causing infarcts and hemorrhages, and, finally, the typical 
albuminuric placenta. May not these infarcts be one expression of a toxemia? 
The author in one case found a large staphylococcus in the infaret and Talbot 
tries to establish a relation between focal infections and infarction. Browne has 
experimentally produced placental infarcts and abruptio placente by intravenous 
injection of oxalates and coliform bacteria. ~ 

Microscopically, we find circumscribed areas of placental tissue which have 
undergone coagulation necrosis (Figs. 489 and 490). In the advanced Stages the 
whole mass is changed into fibrin with only traces of the previously existing villi. 
Sometimes there are evidences of obliterating endarteritis and pert-arteritis, and, 
when endometritis existed, large numbers of decidual cells undergoing necrosis and 
even small-cell infiltration, which may affect the vill, will be found. 

Clinically, infarcts cannot be diagnosed, but their existence can be expected 
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in cases of nephritis, heart disease, syphilis, endometritis, and when they were pres- 
ent in previous pregnancies. Mention has been made of the fact that those infarcts 
which take in one or several cotyledons, may reduce the oxygenating area of the 
fetus, and also the nutritional functions of the placenta, so that the child is puny or 
even starved to death. Cognizance is taken of this fact in deciding on the induc- 
tion of premature labor in nephritis. Extensive infarct formation is often asso- 
ciated with adherent membranes and the retention in the uterus of masses of thick 
decidua, which often give rise to annoying oozing after the third stage of labor, and 
even severe postpartum hemorrhage (Lit., Siddall, and Hartman). 
Hemorrhages.—No structure in the body possesses blood-vessels as friable as 
those of the decidua, and as a result hemorrhages are not rarely found in it. These 
are almost always in the serotina, and produce a varying degree of separation of the 
placenta. Sometimes they lie in the decidual septa between the cotyledons. (It is 
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not probable that these septa are of fetal origin.) In the latter instance they im- 
pose as intraplacental hemorrhages. It is not clear to the author how bleeding can 
take place into the intervillous spaces. They are blood sinuses and eormunanieee 
freely with each other, so that a sudden increase of arterial pressure would be dis- 
tributed evenly through the whole placenta, and would not, as Seitz believes. cause 
the blood to burst into the surrounding tissues. Another forms of placental Nige 
rhage comes from rupture of the marginal sinus, already referred to. 

It must not be forgotten that a hemorrhage can occur in a red or white infarct 
Hemorrhages have also been observed on both surfaces of the placenta. Or aniza- 
tion of the clot occurs, and it is possible to trace the changes through the Beat Aes 
(1) Soft, red-black clot; (2) brick-red, firmer mass; (3) fibrin formation in the 


periphery, with some liquid content, to (4) through-and-th 
nodule. These nodules resemble white infarcts, : eae Sees 
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The causes of these hemorrhages are acute and chronic congestion, increased 
blood-pressure, stagnation of the venous blood-current, disease of the villi, of the 
decidual blood-vessels (endometritis), and the blood changes incident to Bright’s 
disease, toxemia, hemorrhagic diathesis, and syphilis. Physical or mental shock 
and local injury also may cause them. I believe there is some relation between the 
toxemia of pregnancy, hemorrhages in the decidua, even abruptio placentz, and the 
hemophilic conditions which arise during gestation. 

Clinically, placental hemorrhages are of great importance. If they occur early 
in pregnancy, abortion may result, and, perhaps, fetal monsters. Later, abruptio 
placentz may ensue. Smaller clots may not be found until after delivery, but the 
history of attacks of pain, slight external bleeding, and uterine contractions which 
subsided may serve to show the accoucheur that some disturbance of fetation had 
occurred at some time during pregnancy. 

Rarely coagulation of the blood in the intervillous spaces takes place. Throm- 
bosis of the sinuses of the placental site may be looked upon, in the later weeks, as 
a normal process, and preparatory to involution of the uterus. It has been found 
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‘as early as the second, third, and fourth month, but it is then pathologic. It may 
overstep the bounds of the normal by going through the uterine wall into the veins 
of the broad ligaments, and, especially if these are varicose, may lead to the develop- 
ment of phlegmasia of the limbs, both before and after delivery. 

Edema.—An edematous placenta may resemble a syphilitic one, and the micro- 
scope may have to decide. The villi are club-shaped and swollen, with irregular 
contour. Usually the syphilitic placenta feels fatty, while one can squeeze water 
from the edematous placenta, which is pale, thick, soft, shaggy, and mushy, with 
torn serotina. The causes are maternal and fetal heart disease, nephritis, diabetes, 
and general anasarca from any source, polyhydramnion, and fetal blood diseases. 
Abortion is the rule. If the child is also edematous, formidable dystocia may 
result. 

Atelectasis.—Sometimes a placental cotyledon is completely infiltrated with 
fibrous material, solid, dark red in color, and hard tothe touch. It occurs occasionally 
in placenta previa, the piece overlapping the internal os being in this condition, 
and it may make the diagnosis difficult. 
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The fibrous change may be concrete, or may be somewhat diffuse, giving the 
whole placenta a fibrous character. It may, therefore, interfere with the nourish- 
ment of the fetus, and probably has a pathology analogous to that of white infarct. 

Calcification.—Not infrequently the serotinal surface of the placenta is strewn 
with white, sandy deposits. These may be discrete or, rarely, may be fused to- 
gether into little plates of hard, brittle masses. They are composed of calcium 
carbonate and phosphate and magnesium phosphate, lie in the upper layers of the 
decidua serotina, especially around the “anchoring villi,” are due to the deposition 
of the salts in areas which had undergone fibrinous degeneration, and are, therefore, 
associated with white infarcts; they have no clinical significance, are not syphilitic, 
though they may be found in luetic placentas—usually in the vessels’ wall—do 
not always indicate that the gestation has been prolonged (since they are found in 
abortions), are not tuberculous, and do not occur with especial frequency in any 
particular condition. It has seemed to me that they render the placenta stiff, 
which facilitates its separation and expulsion, and that usually no piece of a cal- 
careous placenta is retained. 

Cysts of the Placenta.—On the fetal surface, underneath the amnion and just 
under the chorial membrane, cysts are not seldom found. They vary in size from 
the microscopic to that of a goose-egg, and are oftenest found on ripe placentas, 
but have been noted at all times after the twenty-second week, have clear yellowish 
or cloudy and bloody content, contain albumin, mucin, fat, detritus, and various 
sodium and chlorin salts. Often a white infarct is found underneath the cyst, and, 
on opening the latter, the lining is seen to be of soft, whitish, shaggy, necrotic ma- 
terial resembling decidua. This is generally admitted to be degenerated Langhans’ 
cells, which are large, hydropic, with a big nucleus and all fatty degenerated. It 
is believed that a few of these cysts may be due to degenerated decidua or the end- 
products of large white infarctions or hemorrhages. Clinically, they are of no im- 
portance. If a large marginal cyst ruptured, one might think the bag of waters 
had opened (Seitz). 

Various tumors are found in the placenta—myxoma fibrosum, angiomata, 
hyperplasia of the chorionic villi, but especially chorio-angiomata. All are ex- 
ceedingly rare. Clinically, they are of little importance; only rarely do they affect 
the child or the delivery (Vignes). 
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CHAPTER XLVII 
ANOMALIES OF THE CORD AND OF THE AMNION 


ANOMALIES OF THE CORD 

Knots.—Since the umbilical vein is longer than the arteries, and the vessels 
longer than the cord itself, twisting of the vessels occurs, and the vein is twisted 
around the arteries. The veins especially, but the arteries also, form loops, and 
the jelly of Wharton is thicker,at such places, causing nodes on the cord which are 
called false knots. These have no clinical significance. True knots occur in the 
cord, but they are uncommon. They are single or complicated, and may even cause 
the death of the fetus. While they usually form during labor as the result of the 
child passing through a loop and have no clinical importance, if they form early in 
pregnancy the active movements of the fetus may draw the turns so tight that death 
of the child results. (See Browne, full Lit.) 

Torsion of the cord is often found in aborted fetuses, but one can seldom assert 
that the torsion caused the death of the child. As many as 380 turns have been 
counted when the whole cord is affected. Occasionally the cord is twisted—almost 
off—right at the navel, or at any one point of its length, and in these cases stenosis 
of the vessels with fetal death may follow. Ina given case it may be impossible 
to determine whether the death of the fetus resulted from the stricture of the cord, 
or whether the torsion of the cord was produced by the active movements of the 
fetal death agony, or whether the twisting occurred after the child’s death. Prob- 
ably all three occur. In medicolegal cases this uncertainty is to be borne in mind. 
The differential diagnosis between torsion of the cord which occurred after the fetal 
death from that occurring before may be made certain if there are adhesions be- 
tween the coils of the cord, and if, when the cord is untwisted, this is found difficult 
and the shape of the cord seems to be permanently altered. 

Coiling of the cord around parts of the fetus affects the child only when it 
produces an abnormal shortness, or when the coils are so tight that the circulation 
in the vessels is compromised. It is said that such coiling around the neck may 
cause hydrocephalus, atrophy, and cerebral disease, by impeding the return circula- 
tion, and that extremities may thus be amputated. Usually the fetus will die from 
asphyxia, the result of the compression of the cord before such effects would be 
produced. Lesser degrees of compression make circular depressions in the limb 
and sometimes peripheral atrophy, telangiectasis, and edema. Fracture of the ex- 
tremities may result during labor when the cord entangles them. Twins in one 
amnion usually have their cords intertwined. Coiling of the cord around the neck 
is found in fully one-fifth of all deliveries. As many as seven loops have been found, 
and this may make the cord relatively too short. In order to explain the coiling of 
the cord around the neck it is assumed that the loops lie over the internal os, and 
in delivery the child passes through them. It is more probable that, in its active 
movements, the child throws the cord around the body and down to the neck, and 
that the condition exists for weeks before delivery. One of my patients was terri- 
fied by a fire in an adjoining dwelling, noted excessive fetal movements, and then 
aborted. The left thigh of the five months’ fetus was caught in a tight knot of the 
cord. It is possible that the mental shock caused hemorrhages into the placenta, 
and the dying child was entangled in the cord, or the maternal impressionists might 
say the child partook of the mother’s fright and by its excited motions tied itself 
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in the cord, which caused its death. Coils of cord around the neck may interfere 
with the mechanism of labor, causing deflexion attitudes, delayed rotation of the 
head or shoulders, and even shoulder presentation. Compression of the cord be- 
hind the pubis, between the neck and the bone, may cause asphyxia of the child, 
which occurs especially in primipare, and is another reason for carefully watching 
the heart-tones in the second stage of labor. S. 

As will again be mentioned in the discussion of forceps, the coiling of the 
cord around the neck and the presence of a loop hanging down alongside the head 
have caused very many fetal deaths. Compression by the blades of the instrument 
asphyxiates the child. 


Fia. 492.—CuiLp STRANGULATED BY ITS Corp aT Four Monrtus. 
Case in Chicago Lying-in Hospital Service. 


Diagnosis.—During labor it is sometimes possible to feel the cord in the nape 
of the neck by abdominal palpation, and sometimes the funic souffle can be plainly 
and constantly heard in this location. During the forceps operation the fingers 
should be passed all around the head as far as they can reach, and a maneuver, 
which is more successful than one would think at first, is to pass a finger behind the 
pubis up the nape of the neck to the back. It is possible to reach up and discover 
if the cord has come within the danger zone. (For the treatment see Forceps.) 

Most authors advise, after spontaneous delivery of the head, to feel for the 
cord around the neck. This is not absolutely necessary unless the child seems to 
beheld back bysomething. One may be required to cut the cord before it is possible 
to deliver the trunk, and this is always advisable when it seems that there will be 
traction on the placenta—this to avoid abnormalities in the third stage. 
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Short Cord.—Cases are reported where there was no cord at all, the fetus being 

applied to the placenta through an umbilical hernia. Bayer reported a cord 10.5 
cm. and Naegelé one of 6.7 cm. Clinically, cords are either absolutely or relatively 
short, the latter being those where one or more turns around the neck or extrem- 
ities make a normal cord too short for the mechanism of labor. 
A cord must be long enough to reach from the placental site to the vulva, and, 
if the placenta is located in the fundus, a length of 32 em. is necessary, not 35 cm., 
as Kaltenbach puts it. It must be remembered that the uterus follows down the 
child as it expels it. Too short cord may lead to—(a) Delay in the second stage of 
labor, the head coming down with difficulty and receding quickly as if it were drawn 
back by a rubber band; (6) rupture of the cord if the pains are strong, with death 
or asphyxia of the child; (c) tearing of the cord from the placenta; (d) tearing of 
the placenta from the uterus, causing abruptio placents or pathologic third stage; 
(e) inversion of the uterus; (f) painful uterine contractions and secondary inertia. 
A diagnosis of too short cord ‘may not always be made. In one of my cases the 
patient complained of a dragging sensation about the navel during each pain, and in 
Brickner’s case there was a desire to pass urine after each uterine contraction. In 
another of my cases a small amount of urine was squeezed out with each pain. 
Some authors have mentioned a depression,—that is, partial inversion in the uterine 
wall,—but most often the excessive and quick recession of the head after the pain 
has led to the diagnosis. 

Special treatment is seldom required because of the rarity of the affection. If 
diagnosed, one should watch the condition of the child narrowly and deliver it on 
the first sign of asphyxia. As soon as the head is born the cord is to be cut between 
two clamps. 

Long Cords.—The longest cord found in a service of over 40,000 deliveries 
was 156 em., but one of 198 cm. has been recorded. The average is 55 em.—about 
22 inches. Aside from the tendency to prolapse and to coil about the fetus, they 
do not claim our interest. Most of these figures are from Gardiner. 

Rupture of the cord is a curious accident, for it may occur with a long cord, 
and when we can find no reason forit. Stowe, after reporting a case of spontaneous 
rupture of the cord which occurred in the Chicago Lying-in Hospital Dispensary 
service, reports the results of his tests to discover the tensile strength of the cords. 
They carried weights varying from 8 to 22 pounds. Ina case of mine the child was 
delivered, deeply asphyxiated, with the cord broken eight inches from the navel. 
The broken ends were not jagged, but cut as if with dull scissors, and the thickness 
at the point of rupture was 8mm. _ In another case the brittle cord was caught be- 
tween the blade of the forceps and the head, and sharply severed, as with a knife. 

Neoplasms occur exceedingly rarely in the cord. Myxoma, sarcoma, and der- 
moid have been reported. Rupture of a varix of the cord, with hematoma, espe- 
cially near the belly of the child, is occasionally observed. Immense increase of the 
jelly of Wharton may change the cord to a heavy, thick, glassy rope—in one of my 
cases it was thicker than a large thumb. Cysts, relics of the ductus omphalo- 
mesentericus or of the allantois, may rarely be found, and sometimes a cyst seems 
to result from liquefaction of the Wharton jelly. 

Syphilis of the cord has already been mentioned. The thickening of the tunica 
media of the vessels and calcification, with obliteration of the lumen, found here, 
have also been found in other conditions, and, therefore, they are not pathog- 
nomonic of lues. 

Abnormal Insertion of the Cord.—Ordinarily, the cord is inserted at or near 
the center of the placenta. Eccentric insertion, even attachment at the margin, is 
not rare. Battledore placenta has no clinical importance. When the cord is at- 
tached to the membranes and the vessels course a greater or less distance between 
the amnion and the chorion to the body of the placenta we speak of velamentous 


606 THE PATHOLOGY OF PREGNANCY, LABOR, AND THE PUBRPERIUM 


insertion—insertio velamentosa (Fig. 493). Embryologists are still at variance 
as to mechanism of the production of the aberrant insertion of the cord. Von 
Franqué’s idea that the exceptionally good nutritional conditions of the reflexa 
lead to the insertion of the abdominal pedicle here seems quite plausible, but is 
unproved (Peiser). 

Velamentous insertion is often found with other anomalies of the placenta, as 
infarcts, placenta succenturiata, bilobata, and previa. It is common with twins 
and the rule with triplets. To the child this abnormal insertion of the cord is 
dangerous only when the vessels run across the lower uterine segment; then its 
life may be lost through hemorrhage, from tearing of one or more of the vessels when 
the membranes rupture, or asphyxia from compression of the vessels and the cord 
during the passage of the head. Both twins may bleed to death from the tearing of 
one vessel. Occasionally a diagnosis may be made before rupture of the mem- 


Fie. 493.—AuTHOR’s CasB OF VELAMENTOUS INSERTION OF CoRD. 
Child passed through rent and was asphyxiated, but not anemic. 


branes—the pulsating vessels may be felt inside the cervix coursing over the pouting 
bag of waters. These vessels are not in the forelying cord, because light pressure 
upward would displace the latter. A shght but continuous hemorrhage after the 
rupture of the membranes, with weakening and rapidity of the fetal heart-tones, is 
diagnostic. Placenta preevia and other maternal causes of bleeding are easily elimi- 
nated and by exclusion the true condition recognized. 

Treatment.—lf the diagnosis is made before rupture of the membranes, the 
latter must be delayed until dilatation of the cervix is complete, which is Reuie 
plished by placing a soft elastic colpeurynter in the vagina and putting the woman in 
the elevated Sims position. When the os is fully opened, the membranes are to be 
punctured between the vessels and delivery effected as rapidly as is consistent with 
the safety of the mother. 

Hernias into the cord are not so very rare. This must always be thought of 
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while tying the cord. Hernias, if operable, should be closed immediately, to avoid 
peritonitis. Occasionally the skin of the belly runs up for a varying distance on 
the cord, called ‘skin navel,” and after the stump has fallen off the retraction of 
the center inverts this skin, making a deep retracted navel. Sarcomphalus is 
likely to result in such instances. 


ANOMALIES OF THE AMNION 


Beside certain minor pathologic findings on the amnion, as caruncles, epithe- 
lioid deposits containing lanugo hairs, cysts near the insertion of the cord, scratch- 
marks from the child’s nails, and adhesions to the fetus, the amnion presents two 
important conditions for study—polyhydramnion and oligohydramnion, the first 
meaning an excessive quantity and the latter an abnormally small amount of liquor 
amnii. Normally, the amount varies within wide limits, from 600 to 2000 gm. 
We do not know the exact source of the liquor amnii, and, therefore, it is impossible 
to give a scientific etiology of the anomalies of the fluid. 

Polyhydramnion, hydramnion, or hydramnios, is more common than oligo- 
hydramnion, and occurs about once in 200 cases. As many as 15 and 30 liters of 
fluid have been reported, but such cases are exceedingly rare. In one of my cases 
we measured 8 quarts, and much more escaped into the bed and onto the floor. 
Ovular and maternal causes have been invoked. Of ovular, the fetus, the cord, the 
amnion, and the placenta may be involved. (1) Malformations of the child, es- 
pecially those showing absence of closure of fetal cavities, harelip, anencephalus, 
ectopia vesice, spina bifida, etc. Internal deformities are sometimes associated 
with the polyhydramnion, for example, occlusion of the esophagus, stenosis of the 
pylorus. In the former instance the liquid is supposed to be due to transudation 
from the insufficiently covered blood-vessels of the deformed part. (2) Diseases of 
the child involving obstruction of its venous circulation, and causing stasis, edema, 
and exudation, for example, stenosis of the cord, stenosis of the aorta, of the ductus 
Botalli, heart disease, cirrhosis of the liver, white pneumonia (syphilis), placental 
disease, obliteration of the placental blood-vessels, chorio-angioma. In these cases 
the fetal kidneys increase their action, and there is perhaps more urine in the liquor 
amnii. (3) Hydramnion in unioval twins is not uncommon, and one or both of the 
ova may be affected equally, or one more than the other, or there may even be oligo- 
hydramnion in one ovum. In homologous twins, when one child is stronger than 
the other, its heart forces blood through the intermediate or “third”’ circulation 
into the vascular system of the other. (4) Increase of the fetal urine may cause 
hydramnion, but we know no cause for the former. Jaggard reported a fetus with 
deficient kidneys and oligohydramnion (Wilson). 

Older writers spoke of an amnionitis, and later investigators have found in- 
flammatory and degenerative changes in the amnial epithelium. Ahlfeld believes 
that an early amnionitis produces adhesions to the fetus, with resulting deformities, 
such as craniorachischisis, gastroschisis, amputation of the extremities, etc. The 
amnion offers promise of great results from scientific investigation. 

Maternal diseases are seldom the cause of polyhydramnion: (1) All those 
affections which make general anasarca—cardiac, lung, liver, and kidney; (2) 
syphilis, leukemia, chronic anemia—in such cases the fetus usually has hydrops 
universalis. The role of infection, reaching the ovum from the vagina or via the 
blood, deserves recognition. 

Clinical Course.—Two varieties are distinguishable—the acute—very rare—and 
the chronic, the commoner. Acute hydramnion is graver, and usually leads to 
abortion. It begins during the fourth or fifth month, and rapidly expands the 
uterus to colossal size, pressure symptoms being early and pronounced. There are 
pain in the abdomen, back, and thighs, feeling of great distention. dyspnea, espe- 
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cially in primipare, with attacks of suffocation when the attempt to lie down is 
made, nausea and vomiting, and symptoms referable to the kidney of pregnancy or 
even of nephritis. Emaciation may be marked, fever present; edema of the legs, 
thighs, and even the abdomen, with enormous distention of the latter, will be found. 
The uterus may be larger than at term, the belly so tight and tender that palpation 
is rendered negative, but fluctuation is usually obtainable. Strie gravidarum 
cover the skin, and often minute hemorrhages bestrew it; fetal parts are not palpable, 
and the heart-tones may be inaudible. Vaginally, the cervix is found high up, 
effaced, and the os usually opened. As a rule, acute hydramnion terminates in 
abortion before the sixth month, or the symptoms become so threatening that the 
attendant must interfere. Twins are often found in such cases, and a spontaneous 
cure may follow if one of them should die. 

Diagnosis.—If a diagnosis of pregnancy had already been made, the rapid en- 
largement of the uterus with abdominal symptoms will be easily explained. Hyda- 
tidiform mole causes not such rapid growth of the uterine tumor, and, further, it is 
almost always complicated by hemorrhages. Generally, the first duty is to diag- 
nose pregnancy, which is usually not difficult if all the aids are called upon. Con- 
tractions occurring in the abdominal tumor on one occasion enabled me to diagnose 
the condition when all other findings were equivocal. Ovarian cyst oftenest requires 
differentiation, but in this condition the uterus is usually found below the large 
fluctuating tumor, the cervix is closed and hard (open and soft, with palpable mem- 
branes in hydramnion), and the symptoms and other signs of pregnancy are absent. 
Ascites shows the characteristic area of tympany around the navel, which changes 
with position. Encysted (tubercular) ascites was once mistaken for polyhydram- 
nion. In critical cases, where a diagnosis must be made, it is justifiable to use the 
uterine sound because, if the case really is acute hydramnion, the puncture of the 
membranes is the proper treatment. 

Treatment of acute hydramnion is abortion, by letting off the waters, which 
must be done slowly to avoid shock, the case being then left to nature, and other 
interference being made only on special indication. 

Chronic Hydramnion.—This differs from the acute in that the course is much 
less stormy—it does not lead so often to abortion, though premature labor is fre- 
quent. It is commoner and a little more amenable to treatment. It may occur in 
ectopic gestation, which renders diagnosis very difficult. Causation and symptoms 
are the same as in the acute form, but the latter are less marked and of longer dura- 
tion. Enormous distention of the uterus may occur, with resulting cardiac distress 
and kidney insufficiency. The patient may be annoyed by false labor pains for 
weeks before delivery. The diagnosis les most often between hydramnion and 
twins, but it must be remembered that they are often associated. In one of my 
cases the bag of waters, felt over the internal os, was relaxed, while the uterus, felt 
abdominally, was very tense, a fact which Rémy and Ahlfeld noted, and which 
they used for the diagnosis of hydramnion of the upper twin. Fluctuation is 
demonstrable only in the hydramniotic sac; it does not pass through the septum 
between the twins. 

The prognosis of acute hydramnion is good for the mother, because abortion 
usually terminates the case early. In general the prognosis is not bad, but one 
should remember the dangers—kidney lesions, cardiac collapse, respiratory failure, 
hydroperitoneum, and hydropleura. Labor may bring added troubles—for ex- 
ample, a tedious first stage, sometimes lasting days, prolapse of the cord when the 
membranes rupture and the sudden rush of the waters takes place; abnormal 
presentations and positions of the child, weak labor pains, the last three requiring 
operative interference; atonia uteri and postpartum hemorrhage, which often is 
hard tostop. The sudden rush of the waters, besides causing the mentioned anoma- 
lies, may leave so small a uterine cavity that abruptio placente results, or the heart 
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cannot stand the shock of the sudden diminution of intra-abdominal tension. Fi- 
nally, the cause of the polyhydramnion may have a bearing on the prognosis, for 
example, syphilis, anemia, heart and kidney lesions. 

For the child, the prognosis is bad in acute hydramnion, but in the chronic 
forms it is fairly Boed. An expression of opinion should be guarded, because of the 
frequency of prematurity and of fetal deformities, which may make extra-uterine 
existence impossible. In the higher degrees, the ooeee being very cyanotic, the 
child or children may die of sence. before delivery, and many succumb during 
operative procedures necessitated by prolapse of the cord, ete. 

Treatment.—Syphilis, anemia, renal and cardiac disease, of course, are to be 
appropriately treated, though much success is not attained. When the symptoms 
become marked, the patient should stay in bed, on an antinephritic diet, and should 
be carefully watched. Should the heart begin to suffer or the kidneys prove de- 
fault, labor is to be induced, the best method being to let off the excessive waters 
through a small trocar, such as is used for ovarian cysts. It is important to drain 
the waters slowly to avoid shock from sudden decrease of intra-abdominal tension, 
and to prevent the prolapse of the cord or extremities. The patient should be in 
the Sims position for this operation. Delivery of the child should also be slow, 
to enable the uterus to get a better hold on itself by retraction of its fibers. Prep- 
arations for postpartum hemorrhage are to be made beforehand, and the placenta 
removed on the first indication, after which the uterovaginal tract is to be firmly 
packed with gauze. Pituitrin is useful here. 

Oligohydramnion.—Decrease of the amount of liquor amnii is rare, and in such 
cases there may be a few spoonfuls of thick, viscid or cloudy, yellowish-green fluid, 
insufficient to fill the interstices between the fetal parts and the uterus. If the con- 
dition occurs early in fetation, it results in more or less adhesion of the amnion to 
the fetus, causing deformities, for example, hemicephalus, cranioschisis, gastro- 
schisis, spina bifida, amputation of extremities, curvatures, ankylosis of joints, and 
skin defects. If the liquor amnii is lacking in the later months, the skin of the child 
becomes dry and leathery, the fetal body is cramped together, club-foot, drop-wrist, 
skin defects on the shoulders, trochanters, malleoli (decubitus), curvature of the 
spine, shortening of the muscles, such as wry-neck, talipes calcaneus, etc., are found 
—all the result of limitation of the confines of the child and of pressure of the uterine 
wall on its body. 

These same conditions are found in extra-amniotic development of the child and 
in extra-uterine pregnancy. 

Nothing is definitely known of the causation of oligohydramnion. Jaggard’s 
case of absence of urethra and kidney has been referred to. Oligohydramnion can 
affect one twin, there being an excess of fluid with the other. 

During labor, which is often premature, painful uterine contractions, weak 
pains, protracted first stage, a tendency to abruptio placents, and increase in the 
dangers to the child have been noted. 
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SECHONe] 
THE PATHOLOGY OF LABOR 


AN obstetric case is a surgical case, with more than the usual surgical aspects. 
Oider writers used to speak of eutocia and dystocia, the former meaning normal, the 
latter abnormal, labor. No two authorities are agreed as to where eutocia ends 
and dystocia begins. Most authors believe that labor in the human female borders 
very closely on the pathologic, but I am convinced that, today, measured by our 
present standards, labor cannot be called a normal function. To mention only one 
reason for so considering it, the almost invariable injury to the pelvic floor may be 
cited. No other function of the body, normally executed, is attended by perma- 
nent damage to structure. Should such damage occur, we call the process patho- 
genic and pathologic. ‘‘Normal” comes from norma, a rule, and means conforming 
to a law or principle. Most of us use it in a narrower sense, 7. e., harmless, non- 
pathologic. We have done the same with the word “‘natural.’”’ I believe that the no- 
tion that labor is normal in the usual sense is a fallacy, and that this fallacy is fun- 
damentally responsible for the still high mortality and morbidity which attend 
the parturient function. Taking for granted that parturition is normal, the State 
allows ignorant midwives and half-instructed medical students to assume the heavy 
responsibilities of its conduct. Since the public is taught to believe that labor is 
physiologic it refuses to recognize the dignity of the science and the high degree 
of art, of obstetrics, and, as a result, the field of its practice is not made inviting to 
the best men of the profession. Such a state of affairs naturally explains why 
20,000 women die every year in our country from the effects of childbirth, why 
nearly every mother carries the marks of injury inflicted during labor, and why a 
hundred thousand infants are annually lost during delivery. 

It is best to regard every labor case as a severe operation. Like the surgeon, 
the obstetrician should consider the strength of the patient in standing the shock, 
the asepsis and antisepsis, the nature and technic of the operation, and, finally, all 
the complications which are likely to arise. 

So, during labor, it is necessary and our duty to have a clear knowledge of the 
patient’s condition, especially of the heart, lungs, kidneys, and blood; second, we 
must know accurately what is going on during the labor, that is, we must be thor- 
oughly acquainted with the mechanism of the particular labor, the strength of the 
powers, the greatness of the resistances, and the relation between them; third, we 
must be aware of all possible complications and the particular ones likely to arise 
in this particular case, and know how to prevent and treat them; and, finally, we 
must know and practise the strict principles of asepsis and antisepsis, that the 
latest standards demand. To meet all these obligations is the duty of the obstetri- 
cian, and a conscientious man will find little time for idling at a labor case. It re- 
quires studious regard of the patient during her pregnancy, and getting her into the 
best possible condition for the ordeal of parturition. It requires a prompt response 
to the call to the labor, a careful and painstaking examination on arrival, and a 
‘proper valuation of all the conditions found. It requires attentive conduct of the 
case from the beginning to the end, and a preparedness for doing the usual work of 
a delivery, plus far-reaching provision and ability for all emergencies. 
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Since labor is largely a mechanical problem the attendant must be a good 
engineer, who particularly studies the motor (the uterus and abdominal muscles) 
and the load (the passages and passengers). At the same time the nervous system 
(to carry the simile further, the ignition), requires watching. The obstetrician 
should always remember Barnes’ admonition: ‘‘We seek to determine not what the 
woman can endure, but what she can accomplish.” 

If, when its course is abnormal, the case is studied analytically, the accoucheur 
will usually find one or rarely two, pathologic conditions coursing through the 
picture like a scarlet thread, or as the “‘leit motif” of a musical composition. There 
is some fundamental irregularity, e. g., contracted pelvis, or weak pains, which 
affects the course of the labor throughout, lending its quality to every feature 
of the process, and one must discover it for successful treatment. 

In general, the abnormalities of a labor may be classed under four heads: 
(1) Anomalies of the powers; (2) anomalies of the passengers (fetus and placenta); 
(3) anomalies of the passages (hard, soft); (4) complications on the part either of 
the mother or of the fetus or placenta. 

It is convenient to study the pathology of the first and second stages together, 
leaving that of the third stage for separate consideration. 

When, in the course of his study of a labor case, the accoucheur notes that one 
or the other of the four irregularities is present or threatens, he decides that he 
must do something to save the mother or the child from disaster—in other words, 
he finds an indication for interference. An “indication,” therefore, is a reason for 
interference in the course of a given case. However, certain circumstances, char- 
acters, or phases of the case may demand consideration and put a certain light on 
the indication which may make its modification necessary. In other words, the 
accoucheur must consult the conditions of the case in determining the course of 
procedure. <A ‘‘condition,” therefore, is a prerequisite or requirement which gov- 
erns the indication. For example, in asphyxia of the child in utero the indication is 
for immediate delivery. The state of the cervix is one of the conditions which will 
determine what mode of delivery will be selected. The study of the case, and the 
determination that this or that remedy or course of procedure is required, we call 
“placing the indication.” After this the conditions are consulted. If they are all 
fully met, the line of procedure is carried out; if not, the plan of procedure is to be 
revised until it does meet and satisfy ail the conditions, or, if the indication is im- 
perative, the conditions are forced to meet it. It is here that the judgment of the 
accoucheur comes to the test, and, speaking generally and reflectively, I affirm that 
there are no situations in all medicine and surgery that require broader knowledge, 
finer discernment, more logical reasoning, and more courageous purpose for their 
control than do the problems of obstetrics. 


CHAPTER XLVIII 
ANOMALIES OF THE POWERS 


In the first stage of labor the uterus does all the work. Regularly, with in- 
creasing frequency and strength, its muscle contracts, slowly reaching an acme 
and then relaxing. In this way the development of the lower uterine segment 1s 
completed, the hydrostatic bag of waters formed, the cervix effaced, and the os di- 
lated. In the second stage the larger part of the work is done by the abdominal 
muscles. The uterus by this time is well drawn up over the child and can exert 
but little power. While in some instances the uterus expels the child unaided, its 
main action in this stage is forcing the presenting part against the pelvic floor, 
which, reflexly, elicits the action of the abdominal muscles—the bearing-down 
efforts. In discussing this subject, therefore, we will consider, first, anomalies of 
the uterine and second those of the abdominal action. 

Anomalies of the Uterine Action.—The pains may be too weak or too strong, 
too seldom or too frequent, too short or too long, and they may be irregular in time 
and in character, too painful, or, rarely, painless. Even normally, much variation 
may be noted as regards the time, rhythm, and strength of the labor pains in differ- 
ent women. Knowledge of the character of the pains in preceding labors will 
enable us to predict the kind of uterine action in subsequent deliveries, since they 
are usually much alike, but exceptions are not rare. 

False pains are the contractions of pregnancy, which, toward the end of gesta- 
tion, become perceptible, even painful, to the gravida. They are especially marked 
at the time of lightening, and may force the head down into the pelvis. According 
to Schatz, they recur with a certain periodicity, the intervals being less by one-half 
as term approaches. All the usual symptoms of an actual labor pain may be pres- 
ent, that is, pain, hardening of the uterus, regularity, even dilatation of the cervix 
and rupture of the membranes. Most authors regard the last two as indicative of 
the beginning of actual labor. Indeed, it is often impossible to say when pregnancy 
ends and labor starts, but these points may help in the diagnosis: false, or preg- 
nancy, pains are of even intensity, while true pains grow stronger apace; they 
cease after a day or so; they are out of the time of the expected labor, and if their 
type, 2. e., whether they appear at intervals of three, four, or six weeks, is known, 
they will recur on the days which would correspond to the end of one-half of the 
previous interval; while the cervix may open, it is not shortened nor effaced, the 
membranes rarely rupture, and the bloody show does not appear. False pains are 
not strengthened by pituitrin (Hofbauer). It is important to recognize the false 
pains and treat them as such, because if the woman were considered to be in labor, 
when actually she is not, much unnecessary and harmful examination and inter- 
ference might be instituted. Treatment consists of rest in bed, narcotics, and ex- 
pectancy. The author does not agree with those who would allow such a case to 
continue far beyond the normal term of pregnancy. (See Prolonged Pregnancy 
and Induction of Labor at Term.) 

Weak Pains.—Inertia uteri, atonia uteri, or uterine atony may show itself in, 
first, infrequent contractions, feeble contractions, and too short contractions; 
usually the three are combined. Clinically, we must describe the condition as it 
affects the first stage, or the dilatation of the cervix; the second stage, the expulsion 
of the fetus; and the third stage. or the period of the after-birth. In the first stage 
labor is unduly prolonged, the pains are feeble, at long, irregular intervals, and last 
only a few seconds. Sometimes they intermit for a few hours or days, reminding one 
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of the false pains just considered. After a rest, uterine action is resumed, but usu- 
ally with more force. Dilatation of the cervix may require several days, and the 
patient is exposed to the dangers of sepsis and exhaustion. Should fever arise, which 
is especially likely if the bag of waters is ruptured, the pains start up with vigor and 
terminate the labor, if this is possible. Ordinarily, the child is in no danger at this 
time. As long as the bag of waters is intact, serious trouble is unlikely. Should 
it rupture early, the uterus may retract firmly on the fetus, and for the mother there 
is then danger of infection of the cavity of the uterus. Either the germs wander up- 
ward or are carried up by the too frequent examinations. Further, the restrictions 
on the growth of the vaginal bacteria seem to be removed and they become viru- 
lent, and finally the germs resident in the vestibule, all possessing invasive powers, 
wander up into higher parts of the parturient canal. They may be saprophytes 
or gas formers, but also dangerous streptococci, and they may pass through am- 
nion and chorion into the intervillous spaces (Warnekros). Harris has shown that 
even with an intact bag of waters, streptococci could be found in the lower uterine 
segment six hours after labor began. This change in the bacterial flora of the 
parturient canal is most ominous, and while it may occur spontaneously, is fa- 
cilitated by vaginal examinations, even with perfectly sterile gloves. This means 
we cannot prevent carrying vestibular infection to higher zones. The superiority 
of the rectal examination is thus proved. In two cases of the author the children 
came to the world already infected, one with gonorrheal ophthalmia and one with 
gastro-intestinal sepsis. 

During the second stage weak uterine pains are responsible for weak abdominal 
action, because the presenting part is not forced against the perineum strongly 
enough to arouse the abdominal muscles. Expulsion is slow or stopped, causing 
danger to the mother from pressure necrosis of the pelvic viscera, which may 
eventuate in fistulas. The child in utero is endangered by asphyxia. In the third 
stage weak, infrequent, or short pains are grave, because of imperfect separation of 
the placenta, retention ot membranes, and hemorrhage from insufficient closure of 
the vessels at the placental site. 

Etiology.—Primarily weak pains may be due to poor general health, chronic 
wasting disease, tuberculosis, or anemia, though in acute affections the uterus 
generally acts well. The nervous mechanism may be disturbed, the muscle being 
poorly innervated, or the nervous balance being imperfect. A shock may frighten 
the pains away, or fear of an operation hasten them. In hyperesthetic women the 
suffering they cause may be inhibitory, and, contrary to what would be expected, 
morphin will sometimes strengthen weak pains. Local causes are: infantile uterus, 
fibroids, and other tumors in or near the uterus; peritoneal adhesions, which inter- 
fere with the muscle action; full rectum and bladder, which act like the last; ab- 
normal position of the uterus; retroflexion or anteversion (pendulous abdomen) ; 
disease of the uterine wall; scars from previous operations; chronic metritis, with 
increase of fibrous and decrease of muscular tissue; endometritis; too frequent 
child-bearing, with overstretching anomalies of the cervix; old primiparity; con- 
ditions of the ovum which overdistend the uterus, for example, polyhydramnion, 
twins; physometra; abnormal positions of the child—breech, shoulder, face, occipi- 
toposterior, which prevent it from pressing on the great cervical ganglion; generally 
contracted pelvis; adhesion of the membranes around the os, a poorly shaped bag of 
waters being formed. Secondary weak pains are due to fatigue from overwork and 
to retraction of the contractile portion of the uterus above the child. Sometimes 
they are due to stricture of the uterus (vide infra). 

The diagnosis of atony of the uterus is easy—the organ does not harden firmly 
with the pain, and the contraction, timed with a watch and feeling the fundus with 
the hand, lasts only a few seconds. There is no progress in labor, very little suffer- 
ing, and the pains have no effect on the fetal heart-tones. An important part of 
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the diagnosis is the determination of the point when the mother and child begin to 
be endangered. For the child, this is usually late in the second stage, is due to 
asphyxia from the reduction in size of the placental area, and is discovered by aus- 
cultation, but the child also suffers the danger of infection. For the mother, it 
depends largely on the cause, the worst cases being those of weak pains in the 
presence of disproportion between the head and the pelvis. Here the parts be- 
neath the zone of compression become edematous, sometimes bloody, later anemic 
necroses begin, and in all cases the tissues lose their bactericidal power, which 
invites infection. Swelling, transudation, edema, fetid discharge, pain, nausea 
and vomiting, fever, etc., indicate the time for interference. 

Prognosis.—This depends on the cause. The greatest dangers are sepsis from 
too long waiting, from too many internal examinations and manipulations, and the 
injuries inflicted by too early and unnecessary operating. The same for the child. 

Treatment should be varied with the cause, and is medical or mechanical. One 
of the best remedies is to put the patient to sleep, and morphin, § grain hypoderm- 
ically, with 40 grains sodium bromid per rectum, may be used. Morphin is safe for 
the child ouly early in the first stage of labor. The effect is better if the parturient 
is given a full warm bath beforehand. While in the tub the genitals are protected 
against the access of the infected bath-water by means of a large pad of cotton. 
After a good sleep the patient usually has regular, vigorous pains. Ergot is never 
used, and quinin seldom. Several times the latter seemed to cause the premature 
discharge of meconium and annoying postpartum oozing. If a stimulant is desired, 
strychnin, go grain every three hours, and hot coffee may be used. Much patience 
is to be exercised, and suggestion, with mental and moral support, must be given 
the parturient. In many instances a large dose of castor oil will prove effectual. 

Pituitary extract is being used extensively for weak pains both in the first and 
second stages of labor. It is a powerful oxytocic and one of the most dangerous 
medicines we have, doing untold damage to mother and child. Rupture of the 
uterus, lacerations of the cervix and perineum, death of the child from asphyxia 
and cerebral hemorrhage occur so often that the author cannot too strongly con- 
demn its indiscriminate use. Fortunately, of late its evil qualities are being rec- 
ognized and we are being supplied with a standardized preparation of more uni- 
form strength. Its nasal application is safer than the hypodermic. 


_ Pituitary extract, pitu-glandol, hypophysin, pituitrin, glanduitrin are all names for the solu- 
tion of the active principle of the posterior lobe of the hypophysis cerebri. The action of this 
glandular secretion upon the uterus was discovered by Dale in 1906, and Frankl-Hochwart 
and Frohlich in 1909 called attention to its strong oxytocic action. W. B. Bell in 1909 first used 
it in labor, but it became better known as an oxytocic when Hofbauer recommended it. The 
drug seems to affect all unstriped muscular fiber, the blood-vessels, intestine, and bladder, as 
well as the uterus, but it contracts the latter most markedly. From two to eight minutes after 
the hypodermic injection of 1 c.c. of hypophysin the uterus contracts strongly. The pains are 
both strengthened and made more frequent, the effects lasting from thirty to sixty minutes 
depending on the quality of the preparation used and the patient. Sometimes there is none or 
feeble action, sometimes an unusual effect, such as tetanus uteri. Kahn says it has another 
action, increasing the coagulability of the blood. It does not stimulate the lacteal secretion, and 
ae only slight action on the bladder. Sometimes it seems to aid peristalsis and the removal of 

atus. 

Indications.—(1) In a case of pure atonia uteri, uncomplicated otherwise, a few drops, 1 
to 3, of pituitrin, might stimulate the flagging muscle. In two such cases the author had to 
give ether to quiet undesired tempestuous uterine action. (2) Some accoucheurs use pituitrin 
in the second stage, when the powers give out as the head must be driven over the perineum, but 
the author believes that episiotomy and forceps are a safer procedure for both mother and bab 
(3) Watson and a few others use pituitrin, with or without quinin, to induce labor-pains at fount 
stopping the drugs when uterine action has been established. The author does not approve the 
large doses given. (See p. 1103.) _(4) Inabruptio placentz an occasional indication for pituitrin ma 
exist. (5) After the child is delivered, one may safely give pituitrin, indeed, the author does ss 
as a routine in all labors. In several cases the placenta was incarcerated by the strongly actin 
oxytocic and manual removal was necessary. Therefore, one may recommend this peace ae 
where ideal maternity conditions are available. (6) In atonic postpartum hemorrhage a 
extract 1s our sheet anchor. It sensitizes the uterus, powerfully aiding the action of ee which 
Is given at the same time. (7) At cesarean sections, sometimes injected into the uterine muscle 
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if the uterus does not act promptly. (8) In cases of early abortion in progress and septic abor- 
tion, together with quinin, pituitrin may be used to help empty the uterus. (9) After laparot- 
omies (not classic cesareans) to reduce tympany and for gas-pains. (10) For late puerperal 
hemorrhages. (11) To prevent and combat shock. (12) For puerperal sepsis. 

Conditions and Contraindications.—The following accidents have been reported: (1) Tetanus 
and strictura uteri with incarceration of fetus and death; (2) too prolonged uterine contractions 
with fatal fetal asphyxia; (3) ruptura uteri (many cases); (4) pressure necrosis of soft parts; 
(5) atony of uterus postpartum and hemorrhage; (6) deep cervical and perineal lacerations (fre- 
quent); (7) eclampsia (?); (8) collapse, especially when injected intravenously, and even steno- 
cardiac attacks; (9) necrosis of uterine wall (given at cesarean section) and fatal peritonitis (Siiss- 
man); (10) toxic convulsions in the infant (?); (11) cerebral damage in the child. In the last 
century ergot was widely used to hasten delivery. It was called the pulvis ad partum for the 
mother, but also blamed as the pulvis ad mortem for the baby. Cotret, after studying the an- 
swers to a world-wide questionnaire, gives pituitary extract the epithet, pulvis ad mortem for 
mother and infant. 

Pituitrin should not be given where there is any danger of rupture of the uterus, 7. e., in 
contracted pelvis, malpresentations and malpositions, tumors blocking the passage, fibroids, 
diseased uteri, e. g., scars from previous section, placenta preevia, old multipare. It may not be 
used early in labor or when the cervix is closed or undilatable. If the head is not engaged it may 
be exhibited only after the accouckeur is convinced that feebleness of the pains is the sole cause 
of the head remaining high. Heart disease and the dangers of a sudden increase of blood-press- 
ure, cerebral hemorrhage in eclampsia, atheroma, contraindicate, also threatened asphyxia of the 
child in utero. 


Mechanical measures are: hot sitz-bath; hot-water bag to the fundus; uterine 
massage; letting the patient change her position or walk about; a hot milk and 
molasses enema (very effective); hot vaginal douches (115° F.), repeated every 
three hours (not recommended); insertion of a bougie into the lower uterine seg- 
ment; application of a small colpeurynter above the cervix, and traction on it so 
as to irritate the cervical ganglion, or its use in the rectum filled with hot water; 
packing the cervix or vagina or both with gauze saturated with boroglycerin; 
separation of the membranes around the internal os and lower uterine segment, 
to form an effective hydrostatic bag of waters; and puncture of the membranes 
and allowing the liquor amnii to escape, which permits the uterine fibers to shorten 
and obtain a better grasp on the child. 

Occasionally, in a primipara, the head will be deeply engaged, but the cervix is 
far back in the hollow of the sacrum and very thin. The membranes are tightly 
stretched over the head, and there are no forewaters. By pulling the cervix gently 
to the middle of the pelvis, separating the membranes around the lower uterine 
segment for 2 inches, and pushing up the head a little to allow some liquor amnii 
to run down and make a pouch, the mechanism of labor is started right and the 
pains improve at once. The practitioner, after carefully studying the aspects of 
the individual labor, will have to select the remedy which offers the best hope of 
stimulating the uterus. Internal manipulations should be avoided as far as pos- 
sible, and expectancy carried only to the point of threatened danger. 

Anomalies of the Abdominal Powers.—Weakness of the abdominal powers 
may be primary or secondary. Either the woman has poorly developed abdominal 
muscles, the result of tight lacing or insufficient exercise, or the muscles are pre- 
vented from contracting by—(1) Inflammatory conditions in the belly; for ex- 
ample, appendiceal abscess; (2) hernias; (3) cardiac and pulmonary disease with 
dyspnea; (4) tumors in the abdomen—fibroids, cysts; full bladder; tympany; 
fat; (5) kyphoscoliosis. Women with pendulous belly have insufficient abdominal 
action because the diastatic recti cannot get a purchase on the uterus, which has 
fallen forward between them. Comatose and narcotized women, the reflexes 
being abolished, do not bear down, but when the coma is not deep, the abdominal 
muscles act reflexly and sometimes powerfully, as may be seen in eclampsia and 
obstetric anesthesia. Hypersensitive women sometimes will refuse to bear down 
because it hurts too much, and in such cases anesthesia to the obstetric degree, by 
abolishing the pain, will apparently strengthen the abdominal muscles. Sometimes 
the parturient actually does not know how to use the abdominal muscles, and needs 
to be taught how to bear down effectively. Again, she bears down strongly enough, 
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but the antagonistic muscles of the pelvic floor contract spasmod ically and hold the 
head back. The woman must be shown how to relax the outlet while bearing down. 
Secondary weak abdominal action arises either from exhaustion, the woman having 
used up her stock of strength in fruitless bearing-down efforts in the first stage, 
when they could do no good and much harm, or the resistances of the delivery have 
proved too much for her. She may have had too little reserve power, or the weak 
uterine contractions have been unable to evoke sufficiently powerful response in 
the abdominal muscles. Voluntary bearing-down efforts are never so strong nor 
so effectual as those elicited by the uterine contractions. Curiously, sometimes a 
weak uterine pain will produce a strong bearing-down effort. A prolonged first 
stage is thus sometimes followed by a quick second stage, but in such cases atony 
of the uterus in the placental period is often to be anticipated. 

Prolongation of the second stage is the result of insufficient abdominal action, 
and ordinarily neither patient runs much risk unless the delay exceeds five hours. 


Fic. 494.—Puysician INSTRUCTING PARTURIENT HOW TO USE HER PoweERs TO Best ADVANTAGE, 


This condition must be sharply differentiated from resistant outlet with strong 
pains. Owing to the pressure exerted by the head on the pelvic viscera, fistulas may 
possibly result, though they usually do not, the vulva becomes edematous and fri- 
able, and aid may have to be rendered simply because of the delay and the depressing 
effect on the woman’s nervous system. For the child, such a stoppage in the labor 
may become dangerous from asphyxia, the placental area being diminished since 
the uterus has retracted; the caput succedaneum becomes very large, which, inci- 
dentally, indicates that the fetus is suffering from cerebral congestion, and the cord 
if it is in the pelvis, may suffer injurious pressure. 

Treatment.—First in the order of procedure is a careful diagnosis of the cause 
of the delay in labor, which includes the determination of the location, the station 
or the degree of engagement of the head or presenting part. Weak uterine Conran 
tions in this stage require the same treatment as in the first stage (qg. v.). In cases 
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of inflammatory conditions in the belly, and in cardiac and respiratory diseases, 
the woman should not be allowed to bear down too much, but extraction is to be 
performed. Pendulous belly is treated with a binder. (See p. 483.) If the patient 
is tired out, a short respite is given her by means of light ethylene anesthesia, after 
which she may work to better advantage. Ethylene given to dull the pain in the 
stretching perineum may remove the inhibition on the abdominal muscles. A 
change of position from side to back, or back to side, or to the sitting posture, or 
even a short walk, may be useful. A multipara, however, may not go far from the 
bed. Ergot is never to be given to stimulate the uterus. A valuable help is the 
instruction of the parturient as to the best way to bear down, and the physician, in 
a sterile gown, may sit on the edge of the bed, and, grasping the woman’s hands, 
with each pain show her how to get the most out of her efforts, Another plan 


Fr 


Fic, 495.—Exacepratrep Lirnotomy Position. 


which has been of inestimable service in my practice is to place the woman in 
the exaggerated lithotomy posture (Fig. 495). The thighs support the abdominal 
muscles and thus strengthen them; any tendency to pendulous belly is corrected ; 
the fetus is straightened out, the levator ani tightened (which facilitates anterior 
rotation of the occiput), and the outlet of the bony pelvis is enlarged. 

By putting the patient in a squatting Indian attitude against either a wall or 
the bed, as King recommends so highly, the same results are obtainable, but it is 
not so easy nor so comfortable (Fig. 354). A hot enema may hasten delivery by un- 
loading the bowel and by stimulating the forces. If the head is well down on the 
perineum, Kristeller’s expression may be employed (Fig. 496). Both hands are 
evenly spread over the fundus, and during the pains gently applied, but firm pressure 
is exerted in the axis of the inlet. As the contraction of the uterus diminishes, the 
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force applied is to lessen. It is impractical to keep up the pressure between pains. 
Kristeller’s expression is not without dangers—rupture of the uterus, abruptio 
placentz, injury to the abdominal viscera, and for this reason 1t should seldom be 


Fic. 496.—KRIsTELLER EXPRESSION. 


used in multiparze, never when there is the least sign of thinning of the lower uterine 
segment, and always with only moderate force. 


If the head is so low that the forehead has passed the cocecyx, Ritgen’s man- 
ceuver may be used, that is, pressing the head out with two fingers working from 


ani Ya oe 3 
Fic. 497.—Movrriep Rireen’s Manq@uver, Pressing Tan Heap Out wire Two Fincers at ErrHer Sipr or REcrum 


Drawn from a photograph. The four-ply sterile towel is not shown. In practice patient lies on her back 


the rectum. While the objection on the score of infection could be removed by the 
use of rubber gloves, there is still danger of injury to the rectum, and cracks, fissures 
infiltrates, bruises, with subsequent stricture, are to be considered. By plague ihe 
two fingers outside, on the perineum, one on each side of the coccyx, with the flat- 
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tened rectum between them, sometimes one can obtain sufficient purchase on the 
forehead to aid materially in the delivery (Fig. 497). This Operation may be 
advantageously combined with episiotomy. Incision of the perineum is a very 
useful operation, and, if all that is needed to complete the labor is overcoming the 
resistance of the vulvar outlet, episiotomy shows brilliant results. Indeed, the 
author often performs it to save the pelvic floor from excessive stretching. 

If encouragement and instruction of the parturient and the above measures 
fail, foreeps are to be applied, and easily 75 per cent. of the forceps operations in 
America are done for indications of this nature. 


Contraction-ring 


y ’s NEc JON’ ; 2 Ws Rine, SrrictrurA UreErt). 
Fic. 498.—ConTRACTION-RING AROUND Curiup’s Neck. (CONTRACTION OF BANDL’s RINaQ, § 


The above remarks apply to the treatment of weakness of the abdominal 
muscles, when the second stage is well on, and the head deeply engaged Bs ce 
pelvis—even visible in the vulva. If the head is not engaged, but still pou an 
inlet, the case is much more formidable. What was said regarding the ti een, 
of weak pains in general applies here. Unless the head can be Sas to oe er i 
pelvis by the usual means, a high forceps operation or version ee aie : 
be required, both of which are dangerous under such Pere ee : - 
frequency and extent of the necessarily inflicted lacerations, and the ae y ae 
and sometimes intractable atony of the uterus postpartum. Manua sae : 
the placenta is often necessitated, which adds to the danger of infection. = - 
meier recommended pressing the head into the pelvis from the outside, using two 
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hands, and under favorable special conditions this may succeed. The Walcher 
posture has been used, but with only moderate success. (See Treatment of Con- 
tracted Pelves.) In some cases the squatting posture favors the passage of the 
head through the inlet, especially with pendulous abdomen. Should operative 
delivery be imperatively demanded, all preparations must be made to avoid the 
above-named dangers. beara 

Myoclonia Uteri or Cramp Pains.—When the action of the uterus is irregular, 
painful, and inefficient, even though the force apparently exerted is normal or even 
greater than normal, we speak of cramp pains or myoclonia uteri. The condition 
is closely allied to tetanus or spasmus uteri, about to be considered. Labor is very 
painful and prolonged; the women feel that the pains do no good, and become 
nervous, highly excited, and sometimes even delirious. The constant suffering, 
with inappreciable progress in the labor, throws the parturient into a sort of frenzy. 
The danger of cramp pains, besides their bad effect on the morale of the parturient, 
lies in asphyxia of the child, and in the possible injuries and infections from the 
operations rendered necessary by the delay. Cases of real myoclonia uteri are 
rare; strictura uteri occurs oftener. 

Tetanus Uteri. Strictura Uteri—When the uterus passes into a state of tonic 
contraction, we speak of tetanus utert. If the spasm involves only one zone of the 
organ, the term strictura uteri is applied. Older writers called it ‘“‘hour-glass con- 
traction.” 

The causes of cramp pains, tetanus, and strictura are much alike, an unstable 
nervous system being the most frequent predisposing factor. Locally, any irritant 
to the cervix or uterine wall will evoke tempestuous action, for example, too fre- 
quent examinations, especially if combined with attempts to dilate the cervix; 
chronic metritis and cervicitis; the improper use and application of hydrostatic 
bags; premature attempts at delivery through an ill-dilated cervix; irritation of 
the uterine wall by the hand, bougies, douches; and premature rupture of the mem- 
branes and escape of the liquor amnu, which permit the uterine wall to apply itself 
too firmly on the irregular and knobby fetal body. In abruptio placente with con- 
cealed hemorrhage the uterus is sometimes in a tetanic state. It will be noticed 
that the remedies recommended for the treatment of atony of the uterus may send 
the organ into tempestuous action or cause stricture. Obstructed labor produces a 
condition analogous to tetanus uteri, but here the uterus is moderately firm all the 
time, and the contractions are regular and powerful—sometimes sufficiently so as to 
burst it. A uterus in tetanic spasm will not rupture, but operations undertaken dur- 
ing the contraction will tear it if too much force is used. (See Contracted Pelvis.) 

Ergot, in the olden times, was frequently responsible for tetanus uteri, but 
now, since it has been discarded as the result of almost universal condemnation by 
obstetric authorities, one rarely meets such a case, except perhaps in the practice 
of midwives. Pituitrin may cause these conditions. 

Tetanus uteri completely stops labor; the woman complains of continuous 
pain; the child dies as the result of asphyxia, the contracted uterus preventing the 
oxygenation of the fetal blood, and soon, because of the same circulatory disturb- 
ance, infection of the uterus and contents occurs. When sepsis begins, the pulse 
and temperature mount rapidly, the skin becomes dry, the face cyanotic or red, and 
great tenderness in and around the uterus is noticeable. The liquor amnii takes on 
a bad odor, is discolored,—a cloudy green or gray,—the vulva reddens and swells, 
while any abrasions on the labia become covered with a gray exudate. Gas may 
accumulate in the uterus, paralyzing it, after which the organ balloons out—that 
is, tympania uteri develops. In such cases the bacterium coli is usually found. 
Unless relief is brought, the woman dies of sepsis or exhaustion, or both. 

Strictura Uteri—A spasm of a zone of circular fibers of the uterus may imprison 
the fetus. Sometimes the constriction is around the child’s neck, as in Fig. 498, 
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and sometimes around the trunk or breech, a groove around the arms and chest 
having been demonstrable in a case delivered at the Chicago Lying-in Hospital. 
Ordinarily, the contraction of the remainder of the uterus is not strong enough 
to rupture the lower uterine segment, which is in spasm, nor, indeed, to overcome the 
resistance of the constricting ring. Therefore labor comes to a standstill, and we 
find the same clinical picture as in tetanus uteri (¢. v.), though not so aggravated nor 
so quickly fatal. The contractions are irregular both in frequency and in strength, 
are very painful, and the woman is frenzied by the delay in labor in spite of con- 
stant and prolonged suffering. The lower part of the uterus is hard, the fundus 
soft (between pains), and the lower abdomen is very tender. Attempts at version 
may be rendered futile by the stricture if they do not rupture the uterus. In one 
of my cases the whole fetus was locked in above the stricture, which was so narrow 
that I could not insert more than three fingers (Fig. 499). 


Fig. 499.—Srrictura Urerr. Srar Inpicates Location oF NAVEL. 


Strictures are oftenest found in primipare of neurasthenic type and in women 
in whom the bag of waters ruptures early in labor. After a while progress ceases, 
the head remains high up and in the transverse diameter, the cervix becomes edem- 
atous, infiltrated with leukocytes, and infected with bacteria ( Couvelaire), and the 
vagina hot and dry. Attempts to rotate head succeed easily, but occiput turns 
quickly back, as on a pivot, shoulders being locked in position by uterine spasm. 

In the third stage, strictura uteri, or hour-glass contraction, 1s of great sig- 
nificance, being a frequent cause of postpartum hemorrhage with Incarceration 
of the placenta, and even producing anomalies of uterine contraction after the 

is delivered. . 
Dae Oe uteri is easily determined from the board-like consistence 
of the organ, the continuous pain, and suspended labor. Spasm of Bandl s ring 
is suspected in all cases of cramp pains, irregular and painful uterine action, ex- 
cessively slow dilatation of the cervix, in the absence of disease of the latter, but it 
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can be positively diagnosed only when the ring is palpable internally or abdominally. 
Tetanus uteri must be differentiated from the simple emptying of the organ of the 
liquor amnii and the passive application of its walls to the child. In tetanus the 
uterus is very hard, ovoid, and the fetal parts are not palpable, while the hand intro- 
duced from below can only with the greatest difficulty, and sometimes only with the 
risk of a rupture of the wall, be passed up to the fundus. In simple retraction the 
uterine wall is firm but pliable, the uterus has the shape of the fetus, and varies ac- 
cording to the attitude of the latter; fetal parts are readily felt, and the hand is 
easily passed up to the fundus and version or other manipulations performed. If 
the reader will recall the mechanism of the formation of the lower uterine segment, 
he will find that the junction of the contractile with the dilating portion of the 
uterus has been given four names: The contraction ring, the retraction ring, Bandl’s 
ring, Braune’s ring. Since stricture usually occurs at this level of the uterus, the 
physiologic and pathologic conditions have been confused. American teachers 
use the terms contraction ring and retraction ring interchangeably, but White and 
others give the first a pathologic, the latter a normal connotation, unless the ring, 
as the result of obstructed labor, rises too high (Schmid). Practitioners also believe 
that a high Bandl’s ring is an obstruction to labor and to intra-uterine manipula- 
tion. It is the strictura uteri, sometimes called “contraction of Bandl’s ring,” that 
is an obstruction to labor, but the high Band] or retraction ring only indicates the 
dangerous thinning of the lower uterine segment. Differentiation is necessary and 
possible. In obstructed labor, the child being delivered largely into the lower 
uterine segment, the contracting and retracted fundus uteri may be thought to be 
in tetanus. Here the shape of the tumor, the hard fundus, the soft, dilated lower 
uterine segment, regularly recurring pains, and the internal exploration will clear 
the diagnosis. 

Treatment.—Irregular and cramp pains and stricture of the uterus require 
sedatives, first among which is the influence of a confident and capable physician 
and nurse. Proper encouragement will help the nervous, excited woman to become 
quieted. A prolonged hot bath, followed by a hot drink of malted milk, and 
4 or % grain of morphin will produce sleep and a better uterine action. Atropin 
has a sedative effect in dysmenorrhea, and likewise in uterine overaction and ‘‘cer- 
vical spasm”’ during labor. It may be combined with the morphin, in fairly large 
dosage, after inquiring about idiosynerasy. Sodium bromid up to 120 grains may 
be exhibited. Change of position from back to side, the elevated Sims, or the knee- 
chest, and walking about may be tried. Vaginal examinations are restricted, and 
all attempts to dilate the cervix omitted. 

If the uterus is tetanically contracted, it will seldom respond to the above treat- 
ment and delivery is indicated. A prime requisite for any and all intra-uterine ma- 
nipulations in tetanus uteri is profound anesthesia. Ether is to be preferred because 
the patient must be brought close to the danger-line of narcosis, and the operation 
must not be begun—not even the hand introduced, until the uterus has relaxed. In 
very rare instances a prolonged, deep chloroform narcosis failed to quiet the uterus; 
delivery from below proved impossible, and laparotrachelotomy had to be per- 
formed. 

Spasm of the Cervix; Strictura Cervicis——Many authors deny the existence 
of spasmodic rigidity of the cervix. Fieux claims that there are practically no 
muscular fibers in the cervix around the external os near term. Nevertheless, a 
few cases in the author’s experience have shown that occasionally the cervix will 
contract, either in front of the presenting part or, more commonly, around the neck 
after the head is through it, or after the body is delivered in breech presentation, 
and thus create an obstacle to delivery. Most of the cases of so-called rigidity 
of the cervix are not spasmodic, but anatomic, due to some alteration of structure. 
The causes, diagnosis, and treatment are on the same lines as those of strictura 
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uteri. Stricture of the cervix around the after-coming head is often more apparent 
than real, though the effect is serious, just the same. The slender body slips through 
the unprepared cervix, but the head is arrested. Sucha cervix, not dilating with 
gentle efforts, may have to be incised. Greenhill had a ease of stricture at the ex- 
ternal os. 

Precipitate Labors—Too Strong Pains.—Too strong uterine action and too 
strong abdominal action are sometimes observed, and they lead to the too rapid 
delivery of the child. Since the abdominal action is mostly reflexly excited by the 
uterine pains, when the latter are strong, the former will also be strong. Then, too, 
even after long labor, the first stage having been very slow, characterized by either 
atonia or myoclonia uteri, when the head finally has reached the perineum, its 
presence here may evoke such powerful abdominal action that labor is finished 
entirely too quickly. 

Precipitate labor is the forcible, violent expulsion of the child in a period of time 
disproportionate to that normally required for the safe overcoming of the resis- 
tances. Sometimes the woman has pains for several hours, but does not recognize 
them as true labor pains, and sends for the accoucheur too late. These labors 
should not be called precipitate. Many cases are on record where the uterus, 
without warning, suddenly became violently active and expressed the child in a 
few minutes to an hour. The woman may be thus overtaken on the street and not 
have time to run to shelter. In her excitement she may forget to lie down, and the 
child may fall to the ground, the cord breaking. In a case in the dispensary service 
of the Chicago Lying-in Hospital the mother was lying down and the child was 
hurled against the foot of the bed, the cord breaking, but the child was not injured. 
In another from the same service the child fell to the floor and died from a fractured 
skull. Very important are these cases from a medicolegal point of view, since the 
mother, if she was delivered alone, may be accused of having killed the child. The 
best authorities (Freyer) are now agreed that the excitement and pain incident to 
such an event can produce a state of mental aberration which may persist during the 
last few minutes of labor, and for a variable period after it, certainly long enough 
for the child to drown in the mass of blood, feces, urine, liquor amnil, and meco- 
nium, in which, under such circumstances, it is likely to be born. The actual causes 
of too strong pains and precipitate labor are not known. Pituitrin may act thus. 
Heredity, habit, neurasthenia, multiparity, large pelvis, small child, cervicitis, 
and old cervical and perineal lacerations have been cited as predisposing factors. 
Various uteri have varying contractile power—just as men have greater or less 
musculature and better or worse muscle, and, usually, .the conduct of the uterus in 
a given labor may be anticipated to be like its action in previous deliveries. 

Dangers of Precipitate Labor.—In the author’s experience these accidents have 
occurred: complete and.incomplete lacerations of the perineum, clitoris tears, 
laceration of the cervix, postpartum hemorrhage, rupture of the uterus with fatal 
hemorrhage, obstetric shock, puerperal sepsis, asphyxia neonatorum, fracture of 
the child’s skull, intracranial hemorrhage, drowning of twins in the discharges, 
and rupture of the cord. It must be said that these are very rare, with the excep- 
tion of mild and moderately severe perineal tears, and represent isolated instances 
from private practice and the large service of several hospitals. Other authors 
have noticed postpartum hemorrhage, but not fatal, emphysema of the neck, frac- 
ture of the sternum, haematoma vulve. Hirst records an instance of marvelous 
endurance on the part of the infant. A woman on an express train going 40 miles 
an hour dropped the infant through the water-closet, and it was picked out of the 
snow an hour later, alive and uninjured. Winckel records 20 children delivered 
in winter and exposed for hours without harm. ‘These facts are exceptional— 
many children have died from cold and injury. 

Treatment.—lIf the pains are coming on tempestuously, one following the other 
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in rapid succession, the woman’s face becoming turgid, and the bearing-down efforts 
prolonged and powerful, the accoucheur must do something to prevent the too rapid 
expulsion of the child and the injury to the soft parts. The patient is to be turned 
on the side, and ether given until the uterine action has moderated. Admonitions 
to the woman to not bear down are usually useless, because she cannot help it. If 
the head is coming through the vulva in spite of mild measures, it should be allowed 
to come. Under no circumstances should an attempt be made forcibly to hold the 
head back with a view to saving the perineum. The danger of rupture of the uterus 
thus arises, the conditions thus artificially produced resembling obstructed labor. 
Episiotomy is to be performed if there is time. Care is to be exerted to save the 
rapidly emerging child from injury. After precipitate labors it may be necessary 
to make an internal examination to find if there are deep injuries. External and 
internal hemorrhage and the general aspects of the case will decide this point. In 
cleaning up a case where the child has been delivered without the usual aseptic 
preparations, the open vulva is to be treated on the same principles as a compound 
fracture. A physician called in emergency to a partus precipitatus should not 
express the placenta unless there be hemorrhage, but should institute proper 
arrangements for the conduct of the third stage, or provide for the transportation 
of the patient to a hospital or home. Pending the arrival of the woman’s own 
accoucheur, he should do only that which is absolutely necessary for the safety of 
the mother and child, and should turn the case over to him upon his arrival. 


LITERATURE 


Bell: British Med. Jour., December 4, 1909.—Cotret: Revue Int. de Med. et de Chir. Mars., 1926.—Cowvelaire, Boissel: 
l’Gedeme du Col. Thése de Paris, 1922.—Dale: Jour. Phys. 24, No. 3, 1906.—Freyer: Die Ohnmacht bei der 
Geburt, Springer, Berlin, 1887.—Greenhill: Jour. Amer. Med. Assoc., January 14, 1922.—Harris: Amer. Jour. 
Obst. and Gyn., February, 1927, p. 135.—Hofbauer: ‘‘Pituitrin,’”’ Zentralbl. f. Gyn., January, 1911, No. 4.— 
Jardine: Jour. Obst. and Gyn., British Empire, July 1, 1911.—Kahn: Jour. Amer. Med. Assoc., January 23, 
1915.—Rucker: Jour. Amer. Med. Assoc., May 21, 1921.—Literature to date.—Pituitrin: Complete literature, 
Jour. Amer. Med. Assoc., May 2, 1914. Also Yearbook on Obstetrics, DeLee, 1914, p. 95.—Rossa: “‘Contrac- 
tion Ring and Mechanism of Labor,’’ Monatschr. f. Geb. u. Gyn., 1900, vol. xii, p. 457.—Schmid: Zentb. fir 
Gynaek, October 23, 1926, p. 2760.—Sitissman: Zentb. f. Gyn., 1917, No. 17.—Watson: Transactions Amer. 
Gyn. Soc., 1922. 


CHAPTER XLIX 
ANOMALIES OF THE PASSENGERS 


Classification.—Under this caption are to be considered irregularities of the 
mechanism of labor due to the child. While those due to the placenta might belong 
here, it is best to take them up with the study of postpartum hemorrhage. Anoma- 
lies of the mechanism of labor are due to errors of attitude, of presentation, and of 
position of the child, and also to the overgrowth of the fetal body as a whole or as 
apart. Before taking up this branch of the subject the student is advised to read 
what was said about the mechanism of normal labor, for the following pages will 
deal mainly with descriptions of the factors of labor gone wrong. For quick and 
clear orientation regarding the relations of the fetus to the mother, and the various 
movements executed in the mechanism of labor, a pelvis and fetal head are almost 
absolutely necessary, though the little models and paper manikins on the market 
will aid very much. It is also necessary to have clear notions regarding the terms 
used in describing all phases of the subject. 

“ Attitude”’ or posture means the relation of the parts of the fetus to each other; 
‘““presentation’’ is the part of the fetus which lies over the os, or is bounded by the 
girdle of resistance, and ‘‘position’”’ means the relation of any given arbitrary point 
in the presenting part to the four quadrants of the mother’s pelvis. The name of 
this arbitrary point is the “point of direction.”” It might also be called the ‘‘de- 
nominator.” To a certain extent attitude determines presentation; for example, 
when the head lies over the inlet, not in its usual condition of flexion, but with the 
chin extended, face presentation results. If the head is less deflexed, brow presenta- 
tion, and if only partly deflexed, the vertex being felt over the os, median vertex 
presentation is diagnosed. These might be grouped together as ‘“deflexion at- 
titudes.”’ In addition to these, the result of errors of attitude, there are abnormal 
presentations produced by errors of polarity of the fetus, such as breech and shoulder 
presentation. Other anomalies of attitude are prolapse of the feet in breech pres- 
entation, of the arm in head presentation, of the cord in all presentations, etc. 
Just as in occipital presentations, each of the abnormal presentations may lie in 
different positions. Following Baudelocque and Hodge, six positions were dis- 
tinguished in occipital presentations—O.L.A., O.L.T., O.L.P., O.D.A., O.D.T., 
O.D.P.—and six may be described for most of the abnormal presentations, though 
not all are observed in practice; for example, Sac.L.A., S.L.T., 8.L.P., 8.D.A., 
S.D.T., and S.D.P. In breech presentation §.L.A. and 8.D.P. are the ones almost 
exclusively observed. 

Finally, errors in rotation of the presenting part occur; either rotation ceases 
before its completion, or the presenting part turns backward into the sacrum, caus- 
ing severe dystocia. It is thus evident that an almost infinite variety of combina- 
tions of presentations and errors of attitude and position may be presented to the 
accoucheur for study, and when it is considered that, in addition, a contracted pelvis, 
a large child, twins, or monsters may coexist, not to mention all superadded com- 
plications incidental and accidental to parturition, one must concede that truly 
formidable problems of deep complexity are offered for solution. 

Unusual Mechanisms of Head Labors.—In order will be discussed errors of 
rotation in occipital presentations and the deflexion attitudes—median vertex, 
forehead, brow, and face presentation. & 
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Persistent Occipitoposterior PositionNormally, when labor starts with 
O.D.P. or O.L.P., anterior rotation occurs, and the delivery terminates as In 
O.L.A. and O.D.A. Sutugin, of Russia, believes that in the majority of cases the 
head enters the pelvis in the transverse diameter, which agrees with my experience. 
After it has passed the inlet the occiput turns either toward the front or the back— 
almost always toward the pubis. Should the occiput turn toward the sacrum, OF 
should the head enter the pelvis in an oblique with the occiput behind, an occipito- 
posterior position results. In rare instances the head may enter the pelvis with 
the occiput pointed directly behind, with the chin palpable above the pubis, or 
the occiput may rotate into the hollow of the sacrum after engagement. These 
are called occipitosacral positions, and will be considered later. 

In still rarer instances the head enters and passes through the pelvis with the 
occiput directly anterior, and no rotation is needed in the mechanism of its delivery. 
Prolapse of an arm was the cause of this anomaly in the one instance the author 
observed. Labor may be difficult or impossible. High assimilation pelvis may 
cause engagement of the head in the sagittal diameter of the pelvis. 

Since, in the large majority of cases of occipitoposterior position, anterior ro- 
tation finally occurs, a search into the cause of its persistence is necessary: (a) Flat 
pelvis in minor degrees, the occiput meeting resistance first and deflexion occurring; 
(b) primary brachycephalia, the two head levers being of the same length and flexion 
not occurring; (c) pendulous abdomen, the convex back of the fetus fitting better 
to the posterior arched wall of the uterus; (d) large pelvis, small child, the natural 
mechanism of labor of balanced resistances becoming inoperative; (e) prolapse of 
an arm in front of the occiput—if it lay behind the occiput, anterior rotation would 
be facilitated; (f) anything that would mechanically prevent anterior rotation of 
the head, or that would hold back the child’s trunk and thus keep the back posterior, 
for example, the placenta, tumors in the wall of the uterus, scars in the uterus which 
give the lower uterine segment an irregular shape, a full rectum or bladder, etc.; 
(g) exhaustion of the powers before rotation has been completed; in such cases 
“arrest”? of rotation occurs at any point in the transit of the occiput; (h) vices 
of configuration of the bony pelvic cavity, for example, poorly developed spines of 
the ischia—funnel pelvis; (7) abnormal pelvic floor, which gives a wrong bend to 
the parturient canal or does not form a good gutter; (j) persistent asynclitism. (See 
Figs. 194, a, b, c, p. 176.) Not all the causes are known or understood. Given a 
cause, the child soon becomes molded to the abnormal position, the uterus adapts 
itself to the child, and the condition is less easily corrected as labor goes on. 

Course.—Two varieties are distinguishable: first, those where the head re- 
mains high up and will not engage, and those where the head enters the pelvis with 
the occiput behind. In the first class, which, fortunately, are rare, labor comes to 
a standstill, and occasionally a brow presentation develops, a little deflexion occur- 
ring. In the second type the occiput sinks in either the transverse or one of the 
obliques, and comes to the second parallel plane of Hodge. Now four terminations 
are possible: (1) Under strong pains the occiput sweeps forward through the 135 
degrees and comes to lie under the pubis (commonest) ; (2) it comes forward more or 
less, usually to the transverse diameter, and stops—‘ deep transverse arrest’’; (3) it 
may come down in the transverse, and the head may even be delivered in the trans- 
verse, the occiput rolling out under one of. the descending rami pubis; (4) it may 
rotate backward to the hollow of the sacrum, becoming an occipitosacral position. 
If the head rotates backward into the sacrum, nature manages the delivery in two 
ways: First, extreme flexion occurs, and the pains force the head downward and 
peeved against the perineum, which is much overstretched and nearly always 
pe ewe is ooae until the forehead stems behind the pubis and the oc- 
coming to lie on the nape of the neck; Gowetle Ge ane ae ea eee 
oaser Wiaaine (Fie he neck; now the face appears from behind the pubis, 

g (Hig. 500). Secondly, as the head descends deflexion occurs, 
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the forehead takes the lead and becomes the point of direction, and descent con- 
tinues until the brow appears in the vulva, the glabella stems behind the pubis, 


Fie. 500.—OccirirosacraL. First MECHANISM, FLEXION. 


and now the occiput appears over the perineum, which is more endangered than in 
the first instance; lastly, the face comes from behind the pubis (Fig. 501). In this 
form it is almost impossible clinically to differentiate the mechanism from that 


Fig. 501.—OccirirosacRAL, SecoND MECHANISM, PARTIAL EXTENSION. 


of brow presentation. External rotation or restitution of the occiput to the rear 
is the rule, the face looking upward, but when the shoulders start to come, they 
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usually descend in an oblique or even in the sagittal diameter, and then the face 
turns slightly toward one side. 

Molding of the head with the first mechanism is that of extreme dolichocephaly 
(Fig. 502), the occiput being more than usually pointed, while with the second 
mechanism the shape of the head resembles more that of the brow presentation 
(Fig. 503). In multipare naturally the head does not suffer as much distortion as 
in primipare. The caput succedaneum in the first mechanism is found over the 
sagittal suture, anterior to the small fontanel; in the second mechanism it lies over 
the large fontanel. Lateral asymmetry of the head is usually absent. 

Clinical Course and Diagnosis.—In occipitoposterior positions labor is generally 
slower and longer, the pains being weak and irregular both as to time and as to 
strength. Such pains may serve to draw the accoucheur’s attention to the condi- 
tion. Early rupture of the bag of waters is frequent, and in general things do not go 
smoothly. The head stays high up longer than in anterior positions, requires 


Fie. 502.—Mo.upine IN OccrPiIrosacrRaAL. First Mercu- Fie. 503.—Mo.Lpine IN OccIPITOSACRAL. SECOND 
ANISM. Me8cHANISM. 


stronger pains to bring it well down in the pelvis, and, after anterior rotation has 
started, the uterus and abdominal pressure may prove unequal to the task of forcing 
the head all the way round, labor coming to a standstill with arrested rotation 
Dilatation of the cervix is incomplete because the head does not fit well into the 
pelvis, and it does not press equally on the internal os all around. Spontaneous 
delivery in occipitoposterior positions requires great uterine and abdominal effort 
because—(1) The head traverses the pelvic floor with its largest diameters. Instead 
of the small suboccipitobregmatic and suboccipitofrontal planes, the occipitofrontal 
and the occipitomental planes pass through thevulva. (2) When the chin is strongly 
flexed onthe sternum, the nape of the neck is stretched and the child forms a solid 
unbendable cylinder, which cannot accommodate itself to the angular birth-canal. 
The birth-canal, therefore, has to either stretch or tear, to allow the cylinder to pass 
through. (3) The back and the head have to pass through the pelvis together 
(Fig. 500). Perineal lacerations are the rule ‘unless the child is small or the wou 
multiparous. They are due to the fact that the head passes through, presenting 
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larger planes than usual, and also to the fact that the perineum is much and forcibly 
dislocated downward—torn off, in fact, from its bony and vaginal attachments. 
Abdominally, in thin women, the diagnosis may sometimes be made by a 
glance—over the pubis there is a distinct hollow. Palpation reveals the shoulder 
far back from the median line, and the forehead and chin may be felt over the op- 
posite ramus pubis. The heart-tones are deep in the flank and distant from the ear, 
although if, as sometimes occurs, there is a moderate deflexion of the head, the chest 
is pushed forward against the abdominal wall and the heart-tones are very loud and 
distinct. They are then on the same side as the forehead, opposite to that on which 
the back may be felt, and this finding may give rise to erroneous diagnoses of face 
presentation or of occiput presentation, the accoucheur believing the occiput is on 
the side other than the one truly present. Internally, early in labor the head is 
felt high up, usually partly deflexed, the small fontanel being higher, or on a level 
with the large, which is nearer the center of the pelvis. Unless the pelvis is con- 
tracted or the belly pendulous, the head is synclytic. If anterior rotation is going 
to occur, flexion takes place with descent. The palpating finger will discover the 


Fie. 504.—Tovuca PicrurEe oF OccrPITOsACcRAL Posi- Fie. 505.—Toucn Pictur® or OccrprTosAcRAL Post- 
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tendency of the small fontanel to turn to the front during the pains, or will find it 
easy to push the occiput in this direction. If posterior rotation is to be the mech- 
anism, the head descends in moderate extension, this attitude of the child having 
been called “military,” that is, the head is set squarely on the shoulders. As the 
occiput turns into the hollow of the sacrum, the finger feels the small fontanel 
deeply on the rectum, and the large one behind the pubis, the sagittal suture running 
nearly anteroposteriorly and from above forward, downward, and backward. If 
the first mechanism of delivery, that of extreme flexion, is the one selected by nature, 
the large fontanel is felt just under the pubis; if the second, that of extension, the 
large fontanel lies in the center of the pelvis, and the glabella will be felt behind the 
pubis (Figs. 504 and 505). Owing to the usually large caput succedaneum, it 1s 
not always easy to outline the sutures, and under these difficulties the finger is to 
be passed to the side, until the ear is found, when the direction of the tragus will 
bring clarity. Not seldom the accoucheur is surprised by the head being delivered 
with the occiput over the perineum, when he was anticipating a normal mechanism. 
A bimanual examination, discovering the chin above the pubis, would have averted 
eee 
ia: pee ea vorares and morbidity are higher for both mother and child in 
occipitoposterior positions. For the mother, exhaustion and sepsis from prolonged 
labor, and the frequently necessary operations, with the almost inevitable lacera- 
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tions, are to be feared. Postpartum hemorrhage from secondary inertia uteri is 
not rare. For the child, asphyxia and the operative delivery bring danger, and 
without doubt, in the author’s opinion, more children are lost from this complica- 
tion than are lost from the effects of contracted pelvis. 

Treatment.—When the head is high, “floating” above the pelvis, “caput 
ballitabile,” it is best not to interfere. A complete examination is to be made to 
determine the existence of a contracted pelvis or other anomaly which may require 
treatment for its own sake, and also, if possible, the cause of the occipitoposterior 
position. During the usually prolonged first stage the woman should walk around, 
or lie on her back in bed, until the head engages. Rupture of the bag of waters 
retards, rather than hastens, labor in these positions, both by interfering with the 
mechanism of labor and by removing the hydrostatic cervical dilator, and besides 
loss of the liquor amnii makes version, if the case comes to it, much more difficult 
or even impossible. Watchful expectancy is the treatment until an indication 
for interference arises. Morphin and scopolamin may be given. If the labor 
drags on, and danger to either mother or child, while not imminent, is to be antici- 
pated, dilatation of the cervix may be hastened by the use of the colpeurynter 
or by packing the vagina tightly with gauze saturated with 10 per cent. boro- 
glycerin (Polak). If the head remains high long after complete dilatation, it may 
be advisable to anesthetize the woman, change the position to one anterior, im- 
press the head into the pelvis by combined manipulation or draw it down with 
forceps, and then leave the case to nature. In primipare this method is far more 
preferable than version unless the attendant is very skilful. 

After the head has engaged, watchful expectancy is still practised, because the 
vast majority of cases terminate in anterior rotation, or at least in rotation to or 
beyond the transverse diameter, and thus become easy forceps operations. Change 
in posture, even the knee-chest, may be tried, but most of the time the woman 
should lie on the side to which the occiput points. By this means the breech is 
thrown over to the side, the spinal column is straightened, the occiput is forced 
down, flexion increased, and, therefore, rotation favored. Sometimes a change to 
the side position will strengthen uterine action. Hodge’s manceuver may be help- 
ful—upward pressure on the sinciput during pains. This, by increasing flexion, 
favors rotation. Tarnier advised direct rotation of the head with the fingers or 
half-hand, operating from behind the ear, at the same time pressing the forehead to 
the rear from the outside. Older writers, among whom Hodge may be mentioned 
recommended the vectis for these cases. Objections to all these manceuvers may 
be urged on the score of danger of infection and inefficiency. In multipare they 
occasionally succeed, and may shorten the labor somewhat. At all events, they 
should not be persisted in, and much force may not be used, but if an indication 
arises for interference, it is best to make the manual correction of the malposition 
under anesthesia, as is described in Chapter LXX, page 987. Failing the last 
recourse is to be had to forceps. ; 

Occipitosacral positions often require assistance. If the head is descending in 
flexion, the perineum is not endangered as much as when the forehead comes down 
In either case a deep episiotomy is indicated unless the patient is a multipara. (See 
Chapter on Forceps.) 

Internal Super-rotation.—In roomy pelves, or when the child is small, anterior 
rotation of the occiput may be exaggerated, the small fontanel passing beyoud the 
middle line to the opposite side of the pelvis. An O.L.A. may, in the course of labor 
become an O.D.A. The accoucheur will be surprised to find the back on one side 
and the occiput on the other, but sometimes the back rotates too and the attendant 
will imagine his first diagnosis was wrong. Indeed, occasionally the head will rotate 
through the hollow of the sacrum from an O.L.P. to an O.D.P., and the back, which 
at first was on the left, later les on the right side. In internal super-rorition the 
head in the course of delivery may turn back again, or may escape in an oblique 
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diameter of the outlet, the back pointing to the side opposite that of the occiput, but 
sometimes the trunk follows the rotation of the head, and may escape with the back 
looking directly upward, or even to the side to which the occiput had rotated. A 
turbinal movement is thus imparted to the child. 

Again, though the head comes out in the normal mechanism, the shoulders 
may super-rotate, the back coming out on the side opposite that to which the occiput 
originally pointed. A knowledge of these variations of the mechanism of delivery 
is necessary for the proper conduct of the end of the second stage. As a general 
rule nature needs no help. When the delivery of the trunk is too slow, the woman 
should be asked to bear down; a moderate pressure may be exerted on the fundus, 
but traction on the child is made only when absolutely necessary. In doing this 
the accoucheur should aid and supplement the mechanism evidently intended by 
nature. For example, if, after delivery of the head, external restitution does not 
occur, but the shoulders show a tendency to turn in a direction opposite to that which 
was expected, the attendant should favor the movement, because if he sought to 
impress a contrary one, the child would stop in its rotation and the back would 
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mon Mnarane. © TruDE. FOREREAD OR OSTUHON, FLEXION COMPLETED, 
come out transversely, with injury to the perineum or fracture of the child’s clavicle, 
or, indeed, the delivery of the body would be arrested, requiring strong traction in 
order to free it. ; 
Deflexion Attitudes.—Often, during an examination early in labor, the head is 
found lying over the inlet with the large fontanel lower than the small, or even with 
the root of the nose and the eyes palpable. After regular uterine action is estab- 
lished, or if the parturient adopts a favorable posture, the small fontanel will sink 
and labor will assume a normal mechanism. Should the cause of the abnormal atti- 
tude of the child persist, the body of the child will remain in the wrong posture, the 
uterus will fix the trunk and adapt itself permanently to the abnormal conditions, 
a pathologic mechanism resulting. All degrees of deflexion of the head may be 
found, but it would be useless and confusing to describe them all. Clinically, four 
of these deflexion attitudes deserve mention as distinct presentations, having a 
clearly defined course and mechanism. Named in the order of the degree of de- 
flexion, they are: (1) Median vertex presentation, or “military” attitude; (2) fore- 
head presentation; (3) brow presentation; (4) face presentation. In all these the 
trunk of the child passes, in a varying degree, from its natural condition of flexion 
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or C shape to one of extension or § shape, face presentation representing the 
greatest change (Figs. 506-509). 

Causation.—All cases of deflexion attitudes cannot be explained by one cause. 
and often several factors combine to produce the abnormal presentation. In 
general, primary and secondary factors may be distinguished, 7. e., those active 
during pregnancy and those showing in labor. The primary factors are anything 
that will cause a straightening of the child’s trunk, as tumors of the fetus, tumors of 
the uterus pressing in the fetal back, a congenitally long uterus which cannot adapt 
itself well to a curved fetal back, obliquity of the uterus, tumors of the neck of the 


oe 


Fic. 510.—SHow1NG CorREcTION oF Facr PRESENTATION BY POSTURE. 


fetus, as goiter, a short, deep-chested child which does not allow the chin to flex 
fully, and the spontaneous nutatory movements of the child. Should the pains 
come on when the infant happens to have his head extended, the lower uterine 
segment may lock the child in this position. Baudelocque called attention to the 
wrong direction of the uterine forces when the uterus was oblique to the inlet—if 
before engagement, the back falls too far over to the side of the occiput, the enim 
extends, and if, now, uterine action commences, the fetal axis pressure & exerted 
in the direction of the chin, increasing the extension, even to the production of a 
face presentation. Anencephali usually present by the face—snout labors (Ahl- 
feld). Congenital dolichocephalus (Hecker)—elongation of the head “may favor 
face presentation. Polyhydramnion, by conferring a high degree of mobility on 
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the fetus, is a predisposing factor. Secondary causes are: (1) Those conditions 
which prevent or delay engagement of the head, as contracted pelvis, large head 
(face babies are often large), pendulous belly, tumors occupying the lower uterine 
segment, as the placenta, or narrowing the inlet—the full rectum, full bladder; 
(2) Tupture of the bag of waters when the head happens to be in extension; (3) 
occipitoposterior positions; (4) a cause of deflexion attitudes not generally appre- 
ciated is weak labor pains. With a normal pelvis the cervix exerts a certain 
influence on the mechanism of labor. The head presenting to it with the broad 
flat vertex will, under strong vis 4 tergo, adapt itself so as to bring the longest 
diameter of its ovoid into a position parallel with the axis of the passage, so that 
it can go through with the least friction. With weak pains the head will not 
apply itself to the cervix and thus come under the latter’s influence. 

Nearly always the cause of deflexion is maternal, and operates during labor, 
but the author would emphasize the rdle that the child plays. Nutatory move- 
ments are often felt during vaginal examination, and it is easy to understand that, 
should labor come on or the membranes rupture while the child has the chin ex- 


Fig. 511.—Mepian Vertex PRESENTATION. Mritary ATTITUDE. 


tended the attitude will be fixed, and the deflexion may become exaggerated as 
labor progresses. For example, in occipitoposterior presentation a slight extension 
will throw the forehead over the inlet. Should the patient turn on the side to 
which the venter of the fetus points, the trunk will fall over to that side and the 
brow will sink lower, and if pains come on strongly, the bregma will stem on the 
edge of the inlet and a full-face presentation result. Often early in labor the ex- 
amining finger feels the brow or the forehead high over the inlet, but by properly 
placing the patient—that side to which the occiput points—the breech will fall 
into the flank, the occiput will sink, and flexion result. If the obliquity of the uterus 
is marked and not corrected, a face presentation may be made. These passing 
deflexion attitudes should not mislead to hasty interference. 

Mechanism of Labor in Median Vertex Presentation.—Most authors do not 
recognize this form of anomaly, but Baudelocque, Velpeau, and Hodge have 
described it, and Hirst, among other modern writers, mentions it. I believe it is a 
frequent cause of dystocia. When the deflexion is only moderate, the child pre- 
senting with its head in the “military” attitude, labor is very similar to that in 
occipitoposterior positions. As the point of direction, or denominator, the occiput 
is still employed, although sometimes in abnormal mechanisms the forehead de- 
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scends and becomes the point of direction—a fact of great importance in the forceps 
operation. 

Engagement of the head is slow, because the largest plane, the occipitofrontal, 
is presented to the inlet. Descent continues with the large and small fontanels on 
the same level,—that is, flexion remains absent,—and with the sagittal suture in the 
transverse, until the median vertex reaches the pelvic floor (Fig. 511). Now four 
terminations are possible: (1) Flexion occurs, the occiput rotates anteriorly under 
the pubis, and labor terminates normally; (2) delivery takes place with the sagittal 
suture in the transverse diameter—requires strong pains, large pelvis, small child, 
the perineum being much endangered; (3) the occiput rotates into the hollow of 
the sacrum, the forehead turns to the pubis, and the mechanism is similar to occipito- 
posterior positions, second mechanism, deflexion; (4) labor comes to a standstill 
with the head in the transverse diameter, deep in the pelvis, and, unless art is called, 
the mother and child may die. These last 
cases can hardly be distinguished from 
arrested rotation in occipitoposterior posi- 
tions. They are both “deep transverse 
arrest,’ and require the same treatment. 
Molding in median vertex presentation 
closely resembles that of forehead presenta- 


Fie. 512.—Mo.pine 1n Mepian VERTEX PRESEN- Fie. 513.—Toucn Picrure. 
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tion. The caput succedaneum is on one parietal bone, close to the posterior third 
of the sagittal suture (Fig. 512). 

Climeal Course.—Labor is longer and tedious. The pains are weak and in- 
frequent, because the presenting part does not press firmly against the cervix. 
Dilatation is slow, and the cervix must be opened wider to allow the head, presenting 
its biggest planes, to pass through. After the head reaches the pelvic floor the pains 
usually become augmented, and one of the terminations mentioned occurs, but in 
all cases strong pains are needed. These may fail, and the assistanve of art is often 
required. 

_ Dicgnosis.—Abdominally, the usual points for determining presentation and 
position are to be sought, and the examiner will notice that the trunk of the child 
is very straight, the fundus applied to the ensiform, the heart-tones near the median 
line, and heard over a large area—distant in O.L.T., louderinO.D.T. The shoulder 
is in the median line, just above the pubis, and the occiput and chin are on about the 
same level. Internally (Fig. 513), the finger discovers the two fontanels on the 
same level, the sagittal suture running across the pelvis. Usually the head is syn- 
clitic, but anterior asynclitism has been observed, especially in pendulous abdomen 
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and flat pelves. Naturally, the findings change as the various mechanisms unfold. 
Rectally the experienced finger can feel the sagittal suture crossing the pelvis. 

Treatment.—This is the same as that of occipitoposterior positions. 

Forehead Presentations.—These are primary or secondary. Primary fore- 
head mechanisms are very rare because, if the deflexion has proceeded thus far, the 
forces of labor almost always complete the process, a face or at least a brow presenta- 
tion resulting. The forehead is the point of direction—it takes the lead, descent 
occurs, usually in one of the obliques, until the presenting part reaches the pelvic 
floor. Now three mechanisms occur: (1) Under strong pains and late, flexion of 
the head, descent of the occiput, and anterior rotation of the latter under the pubis 
(rare); (2) anterior rotation of the forehead under the pubis while the occiput 
turns behind, the glabella stemming under the arch, the occiput coming over the 
perineum, in all respects similar to the second mechanism of occipitoposterior 
positions; (3) cessation of progress with the forehead on the perineum. 

Secondary forehead presentations are the result of deflexion of the head and 
descent of the forehead in occipitoposterior positions, to which the reader ds re- 
ferred for a description of the mechanism and for diagnosis and treatment. 

Primary forehead presentations closely resemble the brow, but an internal 
examination will show the large fontanel 
in the line of direction (Fig. 514). The 
configuration of the head is shown in Fig. 
503, and the caput succedaneum over the 
bregma exaggerates the tower-like raising 
of the vault of the cranium In the treat- 
ment of primary forehead presentations it 
must be remembered that often, in the be- 
ginning of labor, the forehead is to be felt 
over the inlet, but when the head enters, 
flexion occurs and the occiput comes 
down, rotating anteriorly. By keeping 
the patient on the side on which the occi- 
put lies, flexion and descent of the head 
are favored. King advises the squatting 
posture, claiming that the Pcdgwese of the Fic. 514.—Tovcnu Picture IN FOREHEAD PRESENTA- 
thighs against the abdomen and uterus ns TION 
affects the position of the child. If it is 
desired to exert pressure on the back of the child, the woman kneels on one knee, the 
other foot resting flat, and the corresponding thigh being pressed firmly against 
the abdomen, where the back lies (Fig. 654). Should the forehead not change its 
location, labor does not progress, and the case is to be treated as a brow presenta- 
tion, with which, indeed, it is often confused in practice. a. 

Brow Presentation.—Transitory presentation of the brow in the beginning of 
labor is occasionally observed, and as the head engages in the pelvis descent of 
the occiput occurs, and a more normal mechanism results. More frequently the 
deflexion is completed, and a face presentation is produced. Brow presentation is 
distinctly pathologic, and if the child is normal or above normal in size, becomes 
very formidable. Small or macerated fetuses may pass through the pelvis spon- 
taneously, though labor is usually difficult and much prolonged. 

The frequency of brow presentation is variously given—perhaps once in 3000 
cases is as near accurate as is possible to get. In the Moscow maternity brow pres- 
entation occurred 101 times in 130,768 labors. Its causes come under the general 
etiology of deflexion attitudes, but the frequency of contracted pelvis must be 
emphasized (in 45 per cent. of the above-mentioned cases), and this may explain, 
in part, the extraordinary difficulties encountered when the child is above normal in 
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size. The posture of the child is shown (Fig. 508). It will be noticed that the $ 
shape of the back is more marked than in forehead, but less than in face presen- 


tation, which, however, it closely approaches. 


Fig. 515. —MerEcHANISM IN Brow PRESENTATION. Brow ROTATED. 


Mechanism.—The point of direction is the brow, and although six positions are 
theoretically possible, two are most commonly observed in nature—frontoleva 


Fia. 516.—MercuanisM IN Brow PRESENTATION. Brow iN TRANSVERSE DiamMETER. Nor ROTATED 


anterior and frontodextra posterior. During the progress of labor, of course, the 
brow will be felt in other pelvic diameters, that is, it is found at any point of its 
arc of rotation. Descent of the head is slow, and starts only after complete dilata- 
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tion, with the rupture of the membranes. Since the preparation of the cervix is 
poor, delay in the first stage is the rule. Unless the attitude is to change to either 
a face or an occiput presentation, the brow descends in the middle of the pelvis, the 
head holding itself midway between flexion and extension. During the descent 
the frontal suture usually takes the transverse diameter and is synclitic (Fig. 516), 
unless the pelvis is flat. When the pelvic floor is reached, the brow rotates to the 
front, and the occiput to the hollow of the sacrum. The factors producing this ro- 
tation are the same as those operative in normal cases—the pelvic floor, the guidance 
of the converging rami pubis, and the accommodation of the fetal cylinder, which 
is easily flexible only in certain directions—to the bent birth-canal (Sellheim). 
In the brow attitude the fetal cylinder ean bend best in its sagittal diameter. The 
sagittal diameter, therefore, is brought to correspond with the sagittal diameter of 
the pelvis. The brow, therefore, comes down and turns to the front until the face 
rests behind the pubis. In the rima vulve the brow, covered by a large caput suc- 
cedaneum, first appears; then, under very strong expulsive pains, by a movement 
of flexion, the large fontanel, the vertex, 
and the Siow successively pass over 
the perineum, the nape of the neck com- 
ing to rest upon it, after which the eyes, 
nose, mouth, and chin come from be- 
hind the pubis with one movement. 
Sometimes the head is delivered up to 
the mouth before the occiput escapes, 
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and, rarely, the head may escape with the frontal suture in the transverse diameter of 
the outlet; that is, internal anterior rotation has not occurred. It will be seen that 
the accomplishment of such a mechanism must be slower, harder, and more dan- 
gerous to mother and child than any other. The perineum is almost always lacer- 
ated, and often tears high up into the rectum, because the largest diameters are 
Wierd to the outlet. Clinically, it is very difficult, at this stage, to distinguish a 
brow presentation from terminal occipitosacral and forehead mechanisms If the 
child is large, operation is almost always necessary to effect delivery. 
Diagnosis—Abdominally, the findings are the same as in face cases (q. v.). 
Internally (Fig. 517), the bregma is the lowest point, occupies the center of the pelvis, 
the large fontanel being palpable on one side, the root of the nose and orbital ridges 
on the other. The nose, mouth, and chin are high up, out of reach unless the pa- 
tient is anesthetized, to allow deep insertion of the four fingers. The frontal suture 
runs in the transverse diameter or a little obliquely, and the amount of the facial 
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line which is palpable determines the degree of deflexion. In true brow presenta- 
tion the nose is not to be felt, the orbital ridges being on a level with the posterior 
border of the large fontanel, the two demarcating the girdle of resistance. 

Molding is characteristic (Fig. 518), the head having acquired a three-cornered 
outline. The face is flattened out, the distance from chin to top of forehead very 
great, and this is exaggerated temporarily by the large caput succedaneum. 

The treatment of brow presentation must be active unless it seems certain that 
spontaneous correction will occur. First study the conditions to determine whether 
a contracted pelvis may not indicate cesarean section, or other mode of delivery. 
To favor flexion the patient is put on the side to which the occiput points, but if 
this does not speedily bring about the desired result, it is best to correct the pres- 
entation under ether before the head engages and molding commences. Before 
the rupture of the bag of waters nothing but the use of posture need be done. 
When the cervix is fully dilated, the membranes may be punctured, the head 
flexed and led into the pelvis either by the two hands or the forceps, after 
which the case is left to nature. (See Operative Obstetrics.) Should it be im- 
possible to change the brow into an occipital presentation version is to be per- 
formed. The change to full-face presentation is debatable. 

After the engagement of the head in brow presentation all manceuvers are 
rendered more difficult and dangerous. It is astonishing, however, what may be 
accomplished under deep anesthesia. When the abdomen and uterus are fully 
relaxed, it is often easy to push the head out of the pelvis, flex or extend it, and 
draw it back in proper attitude and position. Version at this stage is very risky, 
because the lower uterine segment is usually much stretched in brow cases, and, 
further, version is always to be avoided in primipare if possible. Should version 
be out of the question and manual correction fail, the attendant has two alternatives 
—a cutting operation, suprasymphyseal cesarean section or hebosteotomy, and 
expectancy, in the hope that strong pains will so mold the head to the pelvis 
that it will finally go through or can be delivered by forceps. If the child is large 
or the pelvis small, the latter process is not to be expected, and if the mother 
and baby are in perfect condition—cesarean section is preferable as a primary 
operation. 

What has been said acquires greater force in labors with the brow in posterior 
position. Here spontaneous delivery is impossible unless the infant is very small, 
which is also true of face presentation. Symphysiotomy has been performed by 
H. F. Lewis and Montgomery for the relief of dystocia due to brow presentation. 
Should nature’s efforts suffice to bring the head well down on to the perineum, the 
additional power required for delivery may be applied by the forceps. (See Opera- 
tive Obstetrics.) Forceps operations in brow cases are nearly always very difficult, 
and, should the hazard be too great, craniotomy is to be performed. 

Face Presentation.—When the deflexion is carried to its highest degree, the 
full face comes to lie in the line of direction, or is bounded by the girdle of resistance 
and is felt by the examining finger. This is face presentation, and it occurs, in 
round numbers, about once in 200 cases. In face presentation the chin is the point 
of direction or denominator, and the six positions of presentation may, in individual 
cases, be distinguished. Mentodextra transversa is the most frequent, mentoleva 
anterior the next, mentodextra posterior, dextra anterior, leeva transversa, and leva 
posterior in order. The various statistics show differing frequencies of the several 
positions, but, in general, face positions occur in the order of the frequency of the 
occipital positions from which they were developed; for example, since O.L.T. is 
the usual position which the head takes on entering the pelvis, the deflexion of the 
chin will bring the face down in M.D.T, 

_As a rule, face presentations are fully developed only after labor has been in 
active progress for some time, and most often a brow presentation can be discov- 
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ered early in the first stage, but in 4 cases I distinc tly felt the full face lying over 
the inlet in the last month of pregnancy, an observation which was also made by 
LaChapelle, Naegelé, Fieux, and others. 

Mechanism.—Figs. 519 and 520 show the attitude or posture of the fetus in 
two of the common positions. The head is completely extended on the back, the 
forehead is flattened, and the occiput long drawn out. The neck is stretched; some- 
times there are cracks in the skin from overstretching. The chest is protruded and 
is convex. The back is sharply incurved to receive the occiput, while the breech 


Fic. 519.—Face Presentation. M.L.A. (M.L. 45°.) 


is turned to the back. The fetus is lengthened, while its axis takes the shape of the 
letter S. ba A 

At the beginning of labor the head lies high, with moderate anterior asynclitism, 
the anterior malar bone and orbit being nearer the middle line and lower. Instead 
of flexion, as descent begins, we observe an exaggeration of the extension, the chin 
becomes more accessible, and the brow recedes a little. Descent occurs, with the 
facial line usually in the transverse diameter of the pelvis. In M.L.A. the chin 
points to the obturator foramen, that is, les in the left anterior quadrant of the 
pelvis; in M.D.P. the chin points to the right posterior quadrant, and the facial 
line runs in the right oblique diameter of the inlet. Anterior rotation of the chin, 
the third movement, does not begin until the face is well applied to the pelvic floor 
and is brought about by the same factors as operate in O.L.A. The greatest flexi- 
bility of the fetal cylinder in face attitudes hes in the sagittal plane, but in a direction 
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opposed to that of occipital attitudes. In occipital presentations the fetal cylinder 
can accommodate itself best to the angular birth-canal by breaking at the fetal neck 
and the occiput bending backward—that is, extension occurring. In face presenta- 
tions the same bending occurs, but reversed, and the chin flexes. In order, there- 
fore, for the fetal cylinder to accommodate itself easiest to the birth-canal, it 
rotates so as to bring the chin forward under the pubis (Fig. 522). Anterior rota- 
tion must have begun before the face reaches the second parallel plane of Hodge, 
because the head, if normal in size, cannot enter the pelvis with the chin behind. 
This would bring the occiput and the upper chest and shoulder region into the inlet 
at the same time, and, under normal conditions, progress in this fashion would be 


Fie. 520.—Facr Presentation. M.D.P. (M.D. 135°.) 


impossible. Under the exceptional combination of large pelvis, small child, and 
strong pains, labor may progress and terminate spontaneously with the chin, pos- 
terior. Usually in those cases of spontaneous labors with the chin behind, the head 
entered the pelvis with the chin transverse or anterior, and, after engagement the 
chin rotated to the hollow of the sacrum, the shoulders entering in one of the 
obliques. Further, mentosacral positions terminating happily for mother and child 
are so exceedingly rare that, for practical purposes, it is best to consider them as 
absolutely impossible and as always requiring interference from art. 

Anterior rotation being completed, or nearly so, the chin comes to lie behind 
the pubis near to the urethra, the forehead is behind the fourchet, and the occiput 
occupies the hollow of the sacrum. The fourth movement is Hot extension = in 
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O.L.A., but flexion (Fig. 522), the hyoid bone of the fetus being applied to the 
posterior surface of the pubis, the chin, mouth, nose, eyes, forehead, and occiput 


Fic. 521.—MecHANISM IN Face PRESENTATION. FacE IN TRANSVERSE DiAMETER. Not Rorarrep. (M.D. 90°.) 


appearing successively over the perineum, the chin flexing toward the sternum, but 
riding on top of the symphysis pubis. Internal anterior rotation may be completed 


Fie. 522.—Mercuanism IN FAcE PRESENTATION. FLEXION BEGINNING. 


only as the head passes through the vulva. External restitution occurs as usual, the 
chin turning back to the position it occupied in utero, and delivery of the trunk takes 
place according to general principles. 

aN 
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Abnormal mechanisms can occur in the rotation. (1) Deep arrest of rotation, 
the face coming deeply into the pelvis, and 
even pressing firmly on the perineum, but 
not turning to the front, the facial line 
resting in the transverse diameter. Under 
favorable conditions—large pelvis, small 
child, relaxed pelvic floor (multipara), and 
strong pains—the head may escape in this 
position, the flexion of the chin taking 
place over one descending ramus pubis. 
Otherwise, unless aid is rendered, labor 
ceases, and both mother and child will die. 
(2) The second anomaly is where the chin 
remains at the sacro-iliac joint, or even 
rotates into the hollow of the sacrum. 
These are called persistent chin posterior 
positions, and are very formidable 
(Fig. 525). It has already been shown 
that the head cannot enter the pelvis with 
the chin behind, and it is easy to see how 
Si a difficult labor will be, should, after engage- 
Fia. 523.—F acre seats ard VULVA AFTER EPisr- ment, the mentum turn back toward the 
Photographs «Wesley. eave sacrum. ‘Then the broad occiput and the 
chest must pass the inlet together, which 
is possible only under most favorable conditions. Rarely, nature terminates these 
cases, first, by anterior rotation even as late as this; second, by delivering the 
head as a brow presentation 
with posterior rotation, the oc- 
ciput coming down from behind 
the pubis, and, third, the face is 
forced down and out in the ab- 
normal position, without regard 
to the soft parts, which are torn 
most extensively in all direc- 
tions. Should none of these oc- 
cur and art be absent, the baby 
dies from asphyxia and the 
mother from ruptured uterus 
or exhaustion. 

Clinical Course—Labor in 
face presentation is usually 
longer—by three or four hours 
in primiparze and one or two 
hours in multipare. Since the 
soft face does not press so hard 
nor so evenly as the occiput on 
the cervix, the pains are weaker, 
especially in the first stage. 
Dilatation of the cervix is, there- 
fore, delayed, and this is often 
enhanced by the early rupture 
of the bag of waters, which is oo. 
favored by the maladaptation of ; ES 


5 Fie. 524.—Facr spernc DELIVERED, 
the presenting part on the cer- Photograph. Wesley Hospital. 
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vix, allowing the full force of the general intra-uterine pressure to act on the mem- 
branes. The cause of the face presentation, for example, contracted pelvis, tumors, 
placenta previa, may also be responsible for other anomalies. Engagement of the 
head is slow, but anterior rotation comes on suddenly and is usually quickly accom- 
plished, as is also the delivery. Primiparz less often have face presentations, and 
naturally in them the mechanism is slower and more arduous. Owing to the extreme 
lengthening of the fetal ovoid the lower uterine segment is put on the stretch, which 
must be remembered during the treatment. 

Diagnosis.—Abdominally, the ovoid is longitudinal and very long, the flanks 
being quite flat. The shape of the uterus alone may sometimes suffice to make a 
diagnosis. Over the inlet the head is felt, and in the fundus the breech with small 
parts, the latter unusually easily outlined. It is often difficult to map out the 


Fig. 525.—Facr PRESENTATION. CuIN Rotratep To Hottow or Sacrum. (M.D. 180°.) 


back, what first impresses one as being the dorsal plane not having the proper 
consistence and not showing the triangular area pictured in Fig. 302. This is the 
chest of the infant, and in one case I could feel the child’s heart beat, which has 
also been found by others. The back may occasionally be felt by deep pressure. 

Above the inlet, to one side, is felt a hard, round prominence, the occiput, and 
this is separated from the back by a deep furrow. On the other side the inlet is 
empty, but if the patient is docile and the abdominal wall relaxed, with deep 
pressure the fingers may come upon the horseshoe-shaped jaw. Great importance 
is to be attached to the finding of the feet, the heart-tones, and the chest all on 
the same side. If on the other side, over the inlet, a large, hard prominence is 
felt with a sharp groove above it, the diagnosis of face, or at least brow, presentation 
is assured. The heart-tones are unusually loud. 

Vaginally, early in labor the pelvis is empty, the bag of waters is large, square, 
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at least not of the watch-crystal form observed in occipital presentations. One 
can feel how it receives the full force of the uterine contraction during the pains. 
High up, even in primipare, and generally quite movable, the brow is felt, and also 


Fic. 526.—Toucn Picrurr. Facr PRESENTATION. Fig. 527.—Toucw Picture. M.D.P. (M.D. 130°.) 
M.L.A. (M.L. 40°.) 


the anterior orbit, if not the root of the nose. As soon as the bag of waters 
ruptures there is usually no difficulty in recognizing the eyes, nose, mouth, and jaw. 
Only late in labor, when the caput succedaneum has disfigured the parts, does the 
face feel like the breech. An irregular surface, one with prominences and depressions, 


Fie. 528.—Diacram. Occrpur ENGAGED. 


is felt by the finger, which at once notifies the examiner that the vertex does not 
present. The facial line lies in the transverse or the oblique diameter (Figs. 526 
and 527), turning as rotation progresses. In differential diagnosis breech presen- 
tation, brow, and lesser degrees of deflexion, and anencephalous monsters must be 
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considered. Any practitioner who will hold the possibility of such confusion in 


mind will easily avoid errors. 
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Fic. 529.—D1acram. 


Face No?T YET ENGAGED. 


obliterated, two points will always remain—the saddle of the nose and the gums. 


If the child is alive, it may suck the 
finger. An important point in the 
diagnosis is the determination of the 
degree of engagement. The head is 
engaged only when the biparietal 
diameter has passed the inlet. In 
occipital presentations the parietal 
bosses have just sunk below the 
plane of the inlet when the lowest 
part of the head, the vertex, comes 
to lie in a line drawn from one ischi- 
atic spine to the other. Inface pres- 
entation, however, when the brow 
or the root of the nose, that is, the 
lowest portion of the presenting 
part, comes to lie in this line, the 
parietal bosses are still several centi- 
meters above the plane of the inlet 
(Figs. 528 and 529). Only when 
the face is deep down on the pelvic 
floor may we say that the head is 
engaged. 

When making internal exam- 


Fia. 530.—FrRonv View or Cuitp DeLtiverep IN Facr PReEs- 
ENTATION. SHOWS CRACKS IN SKIN OF NECK. 


Chicago Lying-in Hospital 


inations in face cases great care is to be taken to avoid the introduction of 


vaginal mucus into the eyes of the child. 


If gonorrheal, a blinding ophthalmia 


may thus be caused. Similar precautions are advisable with the use of antiseptic 
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solutions. Rectal examination often suffices for the diagnosis, but usually doubt 
ists and a vaginal is necessary. 

Cae ma Giants the labor has been prolonged after rupture of the mem- 
branes, the face is horribly disfigured (Fig. 530). Over the anterior cheele and 
eye the caput is always found, and the whole face is involved, the eyes bulge oe 
the lids are swollen, a mucoserous discharge escaping from them; the mou is e 
open by the tumid lips, the tongue sometimes protrudes, and the child may — e 
able to nurse for several days. Minute hemorrhages under conjunctiva and skin, 
sometimes with bulle, intense venous congestion, the tumefaction of the thyroid, 
and the cracks in the skin of 
the neck already mentioned, 
give the child a most dis- 
couraging appearance. The 
shape of the head is extremely 
dolichocephalic, the occiput 
being long drawn out, and 
there may even be a saddle- 
shaped depression near the 
large fontanel. The child lies 
in its crib on the side, with 
the head extended, the back 
straight, and may keep this at- 
titude for at least two weeks. 
The mother may be reassured 
that the child’s features will 
soon regain their proper ap- 
pearance. 

Prognosis of Face and 
Brow Presentations.—W ithout 
question both face and brow 
presentations must be con- 
sidered pathologic. The mor- 
tality is higher in both because 
of the longer labor, the greater 
danger of infection, the fre- 
quently necessary operative 
interventions, and also those 
unnecessarily undertaken. 
While the majority of face 
cases will terminate spontan- 
eously or with a little help 

Fig. 531.—Cuitp DettverED IN FACE PRESENTATION. from art, brow presentation is 

See Fig. 162b for 2-ray picture of head. always dangerous. 

For the child the mor- 
tality is also higher, which is due to—(1) Prolonged labor and cerebral compression ; 
(2) compression of the neck against the pubis, interfering with the return circulation 
from the head; (3) compression of the trachea and larynx against the pubis, with 
suffocation or even fracture; (4) injury from forceps or other operation, done to effect 
delivery. Fully four times as many children die from face presentation as in occi- 
pital, and fully ten times as many in brow. It would be interesting to follow up 
these children to see if the extreme molding which the brain suffered affects their 
mentality in any way in later life. 

Treaiment.—Not all face presentations require special treatment. The 
majority terminate spontaneously and happily for the mother and babe, without 
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the assistance of art. Moschion (a. p. 100) recommended that all such presenta- 
tions be changed to occipital; Mauriceau (1663) and de la Motte (1721) taught the 
same. Paul Portal (1685) and Deleurye (1770) took the opposite side, and left 
them | to nature. Baudelocque (a. p. 1810) advised immediate interference, a 
teaching which is still felt, in spite of the efforts of modern obstetricians to dispel 
it. Perhaps the fact that Hodge, and more recently Schatz, recommended it, does 
much to explain the present frequency of operative measures in face cases. In 
1789 Zeller, from 40 cases, and in 1791 Boér, in Vienna, from an experience of 80 
cases, showed that these presentations may safely be left to nature, 79 of Boér’s 80 
cases having terminated spontaneously with only 4 fetal deaths. Jaggard, of 
Chicago (died, 1896), declared in the strongest terms that watchful expectancy 
should be the treatment of face presentation. No one nowadays claims that it is 
good practice to correct every face presentation, but when the cases are carefully 
differentiated, many will be found where the interests of mother and child are best 
served by early interference. 

Before Engagement.—If discovered during pregnancy or early in labor, it may 
be possible to alter the attitude of the child by Schatz’s method of abdominal 
manipulation. First determine, if possible, the cause of the face presentation. A 
contracted pelvis may require cesarean section, an anencephalus would preclude it. 
During labor all measures which preserve the bag of waters are to be employed, 
for example, the side position, abstention from bearing-down efforts by the pa- 
tient, and care during examinations by the accoucheur. It may be very ad- 
vantageous to put a colpeurynter in the vagina, filling it moderately. If the head 
is found in transition from vertex to face, the woman should le on the side to 
which the occiput points; if the face presentation is fully formed, she should 
he on that side which will favor descent and anterior rotation of the chin, that is, 
the side to which the chin points. As a rule, in the absence of special indications, 
watchful expectancy is the treatment to be pursued, and the general practitioner 
will do best for his patient if he gives her plenty of time to force the head well down 
into the pelvis and onto the perineum. Then he may wait as long as six hours for 
internal anterior rotation, and almost always his patience will be rewarded by either 
a spontaneous delivery or sufficient descent and anterior rotation that the forceps 
may be easily and safely applied. 

If the position is one with the chin in the transverse diameter, or, better still, 
in the anterior quadrants of the pelvis, this is the invariable treatment, in the 
absence of other indication, but if the chin is posterior to the transverse diameter 
of the pelvis, a more active conduct may be advisable, in the interests of the child 
and in the hope of reducing the length of the labor and its attendant distress and 
dangers. If the head remains high with the chin posterior, in spite of good pains, 
the malpresentation may be changed manually to one of the occiput, or podalic 
version may be performed. ‘There is no unanimity of opinion among the authori- 
ties regarding the selection of these procedures. Baudelocque, Schatz, Thorn, 
and Hodge prefer the manual correction, as do most modern writers. Bumm 
prefers version. The writer has had almost uniform success with the conversion 
of face presentation to occipital, the only cases in which his efforts failed being 
those in which labor had progressed too far, extreme molding of the head had taken 
place, and the uterus had become strictured around the child’s neck. Chin pos- 
terior positions are particularly favorably altered by conversion into occiput pres- 
entations, because an anterior occiput is obtained, for example, M.D.P. becomes 
an O.L.A., and M.L.P. an 0.D.A. (For the methods of manual correction see Chap- 
ter LXX.) Should it be impossible to correct the presentation, podalic version may 
be done, and, failing in this, craniotomy would be necessary. oe 

After Engagement.—When the head is engaged in the pelvis with the chin in 
the transverse diameter or even anterior to it, given a strict indication for delivery, 
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forceps is the operation of choice. Before applying the instrument an attempt is 
to be made to complete the rotation of the chin to the front by manipulation with 
the fingers or half hand. A purchase is obtained on the posterior malar and 
frontal bones, and, during the pains, the fingers make gentle traction upward and 
forward, trying to bring the chin under the pubis, aiding the manceuver by pressure 
on the occiput from the outside over Poupart’s ligament. Occasionally a little 
pressure on the chin to exaggerate extension and slight traction forward will help 
rotation. If rotation can be thus completed, nature may terminate the case, or, 
at least, the forceps operation becomes at once easier, simpler, and safer. 

Should the chin lie behind the transverse diameter, or have even turned toward 
the sacrum, the family is to be advised that, with the usual methods of delivery, a 
dead child is almost a certainty, and if the mother and child are in prime condition, 
the question of cesarean section is to be considered. When the conditions are not 
ideal for an abdominal delivery, the accoucheur should try to change the chin 
posterior to an occiput anterior, even though the head is engaged. Under deep 
anesthesia so much relaxation of the uterus occurs that a surprising degree of mobil- 
ity is conferred on the fetus. It is then possible, and if it is done gently it is safe, 
to push the head up and out of the pelvis sufficiently far to enable the author’s 
method of manual conversion to be practised. Occasionally the conversion may be 
effected by means of vulsellum forceps. Naturally, the operation requires the 
greatest circumspection, but the end will justify the risk, and the latter is very 
little in competent hands. If conversion fails or appears too hazardous, manual 
rotation of the chin through an are of three-fourths of the half-circle is to be at- 
tempted. Unless the chin can be brought into the anterior half of the pelvis, forceps 
are a most dangerous and destructive instrument, being at the same time inefficient. 
Craniotomy is a more humane operation, and has hardly a higher fetal mortality 
than the forceps used in such instances. Hodge lauds the use of the vectis in these 
cases, but modern accoucheurs hardly know the instrument. In the treatment of 
face presentation the forceps are to be employed only when absolutely unavoidable. 
Before doing a craniotomy on a living child with the chin posterior a gentle attempt 
with the forceps is justifiable, but it must stop short of maternal injury. For these 
impacted cases pubiotomy has been recommended. In all face deliveries, spon- 
taneous and operative, the fact must be remembered that the diameters and circum- 
ferences presented to the pelvic floor outlet are not so favorable as in occipital de- 
liveries, and that the pelvic floor is pushed further downward and torn from its bony 
attachments. Deep episiotomy, sometimes going through the pillar of the levator 
ani, is almost always needed, and is to be strongly recommended. After the conver- 
sion into an occipital presentation, unless there is an urgent indication for delivery, 
the case should be left to nature. A spontaneous delivery may now occur—at all 
events the head will be molded by a few hours’ labor into a favorable shape, and 
brought low into the pelvis, sometimes even onto the perineum, making the eventual 
forceps delivery easy and safe. 

Every face and brow case demands a comprehensive diagnosis of all adjuvant 
conditions which may govern the methods of treatment. As such may be men- 
tioned contracted pelvis, placenta previa, tumors, eclampsia, ete. 

It is advisable to observe the children carefully for several days, since edema 
of the glottis may occur. Fracture of the larynx has resulted from too forcible 
pressure of the trachea against the pubis, a point worth remembering while con- 
ducting the delivery. The scratch-marks on the face require antiseptic treatment. 


The tumefaction of the eyelids will subside quickly under a warm boric solution 
dressing. 


CHAPTER L 
ANOMALIES OF THE PASSENGERS (Continued) 


BREECH PRESENTATION 


In about 3 per cent. of cases the child presents itself for delivery with the 
breech as the advancing portion of its body. Most authors consider breech pres- 
entations eutocia, but since the fetal mortality is three times as high as in O.L.A. 
and the maternal morbidity, from lacerations and sepsis, decidedly greater, the 
author believes, with Eden and others, that they should be considered dystocia. 

Breech presentation is the first of the errors of polarity of the fetus to be dis- 
cussed, the normal polarity being a parallelism of the fetal axis with the long axis 


Fic. 532.—Brencu Presentation. §.L.A. (S.L. 45°.) 


of the mother, the cephalic pole presenting at the inlet. Reversal of the normal 
polarity is breech presentation; lack of parallelism between the two axes produces 
the varieties of transverse presentation. 

Etiology.—Little is positively known of the causes, because neither the mother 
nor the babe may show anything unusual, but the presentation has been more 
frequently found in the following conditions: (1) Abnormally shaped uteri, especi- 
ally uterus arcuatus and subseptus; (2) anything that will prevent engagement of 
the head, as contracted pelvis. tumors, low insertion of the placenta, the most 
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frequent cause; (3) polyhydramnion, the child being very free to move around; 
(4) multiparity, which acts in the same way; (5) on the part of the fetus, hydro- 


Fic. 533.—BREEcH PRESENTATION. S.D.P. (S.D. 135°.) 


Fic. 534.—Sinete BreEcH PRESENTATION, 


BREECH PRESENTATION 651 


cephalus, tumor of the neck or head, making the cephalic pole larger than the caudal, 
and thus rendering it better adaptable to the large fundus uteri; (6) prematurity, a 
very common predisposing cause; (7) twin pregnancy. 

Breech presentation is very frequent about the seventh month of pregnancy, 
but it usually changes to a head, and the process may be repeated several times, 
and even take place under one’s eyes during labor. 

Mechanism of Labor.—There are several varieties of breech presentation, 
depending on the attitude or posture of the child: (1) Complete or double breech, 


(illite 4 


Fic. 535.—BreEecH PRESENTATION, 8.L.T. 


i i simi ese i ch unusual. Forehead and 
flection of head and S eurve of spinal column, similar to brow presentation, both unus 
face aN ge are flattened. External version during pregnancy was impossible because of unicornate uterus and 


straight spine. 


where the infant maintains the same attitude as in vertex, but with reversed polarity. 
This is sometimes called ‘frank breech.” Here the buttocks, with the feet along- 
side them, present at the internal os (Figs. 532 and 533). (2) Incomplete breech, 
where—(a) One foot or two feet have prolapsed into the vagina—single or double 
“footling” presentation; (b) where one or both knees have thus prolapsed ; and 
(c) where the legs are extended against the trunk and the feet lie against the face, 
sometimes called ‘single’ breech presentation (Fig. 534). These are all errors of 
attitude and increase the dangers to mother and child. 
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In conformity with the system employed in the other presentations it is 
possible here, too, to distinguish six positions of the presentation, but in practice 
two are mostly observed,—S.L.A. and 8.D.P.,—though in the latter usually the 
back tends somewhat more to the side than behind. The point of direction is the 
sacrum, and in following the mechanism of labor the genital crease is used for the 
purpose of orientation, in the same way that the facial line and the sagittal suture 
are used for other presentations. 

Mechanism of Breech Presentation.—With very little variation the mechanism 
of labor is the same whether the complete breech presents or there is an error of 
attitude, as footling or single breech. For purposes of study sacroleva anterior 
(S.L.A.) will be selected. The movements of the breech and lower trunk, of the 
shoulders and of the head, must be considered, those of the shoulders and head 
being more constant and important. 

Even in primipare the breech remains high up until labor is quite well advanced, 
often until dilatation of the cervix is completed and the bag of waters ruptured. 
The feet accompany the buttocks, but at a slight distance, being held back by the 
cervix or pelvic brim. Descent is slow in primipare because the soft breech cannot 


Fic. 536.—MoscuanisM OF Breecu Lasor. §.D.P. LaTeRoFLEXION AT OUTLED. 


wedge itself into the vagina so firmly as does the head, and, further, when the head 
presents, the upper vagina, the cervix, and the bases of the broad ligaments, with 
the pelvic connective tissues, are already dilated and prepared by the descent at the 
broad cephalic wedge in the latter weeks of pregnancy. F lexion, the second move- 
ment, takes place as soon as the breech strikes the perineum: the posterior buttock 
is held back; the anterior one stems under the pubis (Fig. 536). This movement is 
always associated with the third—internal anterior rotation. In §.L.A. the breech 
descends in the left. oblique, that is, the bisiliac diameter lies in the left oblique 
diameter of the pelvis, the genital crease lying in the right, the anterior hip pointin 

to the right iliopubie tubercle, and being a little lower than the posterior. This 2 
anterior asynclitism, and is analogous to the obliquity of Naegeleé. Anterior 
rotation occurs by the anterior hip rotating to the front from the right anterior 
quadrant of the pelvis, the sacrum looking directly to the left side, the ome buttock 
turning behind, the genital fissure now lying in the transverse. "The causes of this 
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movement are the same as in the other presentations (q. v.). The fourth move- 
ment is continued laterofferion; the anterior hip stems under the pubis, the pos- 
terior hip rolls over the perineum, the whole pelvis rising up over the pubis, a tight 
pelvic floor increasing this elevation. External restitution, the fifth movement, is 
not constant. Usually the anterior hip turns again to the right side, and the 
sacrum comes directly anterior, but sometimes the back remains in the transverse 
and the shoulders come out in this position. Now the legs drop down and the back 
again lies in the oblique (Fig. 537). 

The movements of the shoulders are precisely similar to those of the breech. 
Descent occurs with the bisacromial diameter in the left oblique. If no attempt 
to aid delivery by traction from below is made, the arms lie folded closely against 
the chest. Stronger pains and more abdominal muscular exertion are needed for 
delivery of the shoulder-girdle. The anterior shoulder rotates in the right anterior 
quadrant of the pelvis toward the pubis and stems behind it, while by a process of 
lateroflexion the posterior shoulder and arm are delivered. Then comes the an- 
terior shoulder from behind the pubis, and if no assistance is given, the body drops 
down with the neck against the perineum, the nape against the subpubic ligament. 


Fic. 537.—DeELIveRY oF BReEcH TO NaveEL. S8.D.P. 


If the head is arrested high, the fifth movement, external restitution, now takes place, 
the back rotating again to the side. If the head follows the body closely and sinks 
into the pelvis, the back may rotate to the front. 

When the shoulders are passing the vulva, under normal circumstances the 
head has entered the inlet. If the inlet is contracted, the head is held back, and 
the stretching of the neck permits the escape of the shoulder-girdle, but not com- 
pletely, unless the soft parts are pushed back a little around the fetal neck and up 
into the bony pelvis. When the head is well flexed on the sternum, the same 
diameters are opposed to the girdle of resistance as in O.L.A., but in inverted order. 
A difference is also seen in the shape of the wedge—in occipital presentation the 
blunt occiput advances; in head-last deliveries the narrow planes from the neck to 
the biparietal go first, a fact which explains in part why the head goes through the 
pelvis easier and quicker when it comes out last. Descent, flexion, anterior rota- 
tion of the occiput to the front, occur in order (Fig. 538), all explained by the usual 
mechanisms. The sagittal suture enters in the right oblique, just as it does in 
©.L.A. When the chin has rotated to the hollow of the sacrum, jleaion, the fourth 
movement, occurs, the nape of the neck being the center, and the chin, face, and 
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forehead coming successively over the perineum, after which the occiput escapes 
from behind the pubis. 

In back posterior positions the mechanism is nearly the same. Here the an- 
terior buttock must rotate three-fourths of the half-circle, 135 degrees, in order 
to get under the pubis, after which the mechanism is as above described. It has 
happened in such cases that the back rotated in front of the sacrum to the opposite 
side, and before delivery is completed has traversed three-quarters of the cir- 
cumference of the pelvis. I have never seen this occur except when the posterior 
foot and leg had prolapsed and had guided this abnormal rotation (vide infra). 

Unusual Mechanisms.—Occasionally, after the breech is delivered, the back 
rotates beyond the pubis to the other side of the pelvis, an overrotation, which 
has likewise been observed in the mechanism of the shoulders in head cases. The 
remainder of the child may come out with the back on the side opposite that in 
which it started. Even excessive internal anterior rotation of the breech has been 
observed, the body of the fetus issuing with the belly to the pubis. Subsequently 
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Fie. 5388.—Dr.ivery or AFTER-COMING HEAD IN FLEXION. 


the shoulders enter in an oblique diameter and the proper mechanism is resumed. 
It is not usually possible to discover the cause of these irregular mechanisms. 
Footling presentation has the normal mechanism, unless by chance the pos- 
terior foot has prolapsed. In all labors the tendency is for the lowest portion of the 
presenting part to slip under the pubic arch. The construction of the front part 
of the pelvis and the arrangement of the sacrosciatic ligaments and the levator ani, 
resemble the ways of a ferry-boat, and any movable body placed on these inclined 
planes, propelled from above, would tend to go in this direction. Thus the breech, 
when the anterior leg has prolapsed, glides without difficulty along the ways. Itis 
different, however, when the posterior leg has prolapsed. Here the breech is held 
higher, the anterior buttock impinges on the horizontal ramus of the pubis, and the 
posterior leg is prevented from reaching the anterior inclined plane. It finds an 
easier way on the other side of the pelvis, and often, not always, as some authors 
claim, the back rotates in front of the sacrum, the posterior limb now becoming an- 
terior and following out the favorite mechanism, but on the other side of the pelvis. 
This mechanism might also be explained on the theory of Sellheim. The anterior 
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limb fixes the lower trunk so that it cannot bend easily toward the front, but does 
so toward the sacrum. Rotation then takes place in the direction in which the 
fetal cylinder can most readily bend. After the breech is on the other side of the 
promontory, lateroflexion of the fetal spine is most favored in an anterior direction, 
and, therefore, the fetal cylinder rotates anteriorly to accommodate itself to the 
Kirth- canal. Ty several instances I have observed the usual mechanism, anterior 
rotation, even though the posterior limb had been brought down. 

Abnormal rotation of the back is infrequently observed, unless the accoucheur 
is hasty and makes premature traction on the trunk, or ignorantly interferes with 
nature’s methods. If the back does not rotate to the front, but to the sacrum, the 
child descends with the belly to the pubis of the mother. Usually the natural 
powers are insufficient to deliver the infant in this position, and art has to aid. 
(See Chapter LX XI.) Nature may accomplish the birth, the shoulders being forced 
out in the transverse, the elbows and arms falling from behind the pubis, and anterior 


Fic. 539.—DeE.ivery or AFTER-COMING Heap wits OcciputT Posterior. First MecHANISM, CHIN FLEXED. 


rotation of the trunk is effected late. As a rule, the head gives the most trouble. 
If it turns with the occiput in the hollow of the sacrum, the chin to the pubis, labor 
may stop, and unless art aids the infant will perish. Nature sometimes terminates 
these cases in one of three ways: (1) If the head comes down well flexed, the chin 
applied to the sternum, anterior rotation of the occiput may occur very late. Usu- 
ally in these instances the occiput did not lie directly behind, but more to one side. 
(2) If the head is flexed (Fig. 539), delivery with the occiput posterior occurs, the 
root of the nose stems behind the pubis, the nape of the neck, occiput, and vertex 
coming over, or through, the perineum, the face then falling from behind the pubis. 
This mode of delivery is facilitated by lifting the child up. (3) If the head is ex- 
tended, the chin may catch on one pubic ramus (Fig. 540). Artificial aid is almost 
always necessary here. By lifting the child up the occiput, vertex, and forehead 
in order may pass over the perineum, the neck forming the center of rotation. 
Nature, however, alone cannot do this; the trunk depends, and the occiput must 
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come over the perineum, pulling the face after it, which can seldom be accomplished 
quickly enough to save the infant. 

Single breech presentations have a more laborious delivery, because the legs, 
extended against the body, act like a splint and rob the fetal cylinder of its flexibility. 
Descent and flexion are, therefore, very slow and difficult. To be considered also 
are the smallness of the advancing wedge, which results in imperfect preparation 
of the soft parts, and delay and danger in the passage of the shoulders and head; the 
frequency of the early rupture of the bag of waters, and the usually weak labor 
pains, because no firm body presses on the cervical ganglia. 

Labor may be complicated by the arms leaving the chest and being stretched 
up over the head, or even crossed behind the occiput in the nape of the neck. 
Nature cannot terminate these cases satisfactorily. Art must step in. (See 
Chapter LXX1.) 

Clinical Course.—During pregnancy breech presentations sometimes cause 
symptoms which attract attention. Pain and distress in the epigastrium may be 
complained of, and if the fetus changes its position, these will be relieved. Pendulous 


Fie. 540.—Detivery or ArreR-cOMING Heap wirH OccipuT PosTERIOR. SECOND MECHANISM, EXTENSION. 


abdomen is common. Lightening does not occur. The fetal movements are 
perceived low in the belly in the iliac regions. 

Since so many small and premature children come by the breech, the time of 
labor is shorter than with cephalic presentations, but, counting only full-sized in- 
fants, labor is actually longer in breech cases, and this is especially true of primi- 
paree. ‘This increase of the length of labor is all in the first stage, the second stage 
progressing very rapidly, seldom taking more than eight minutes, and usually less 
than four. The breech remains high and relatively immobile until the cervix is 
completely dilated; then, with the rush of the waters, it comes quickly down to the 
perineum. The actual delivery is shorter and less painful than head labors. Pre- 
mature rupture of the membranes is common, and this renders still slower the dila- 
tation of the os. In primiparze labor may be very tedious, and the second stage, 
owing to rigidity of the vagina and perineum, may be so prolonged that the life 
of the fetus is much endangered. In cases of complete breech the large foregoing 
part prepares the cervix and pelvic floor for the passage of the head. In footling 
or single breeches these parts are poorly dilated, and while the slender trunk slips 
through easily, the head is almost always arrested, the child’s life being lost, or the 
tissues being torn as a result. Meconium may escape freely during breech de- 
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liveries, but it has no significance unless it shows before the breech has engaged 
or other signs of intra-uterine asphyxia are present. 


It has the same cause as the 
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Fic. 541.—Herap FROM CESAREAN Section. Not Mo.pep. 


formation of the caput succedaneum; the meconium is pressed out in the direction 
of the least resistance, which is the anal region lying over the os. 


In the third stage of breech labors complications due to anomalous separation 
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Fie. 542.— Heap FiatTeNep oN Top. BREECH PRESENTATION IN A Primrpara (Hecker). 


of the placenta occur, also a tendency to atony of the so rapidly emptied uterus. 
Postpartum hemorrhage is, therefore, slightly more frequent than usual, and the 


role of lacerations must also be considered in this connection. 
42 
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Plastic Changes.—The caput succedaneum is found on the anterior hip, but 
may spread all over the buttocks. In boys the penis and scrotum may be enor- 
mously edematous and black and blue from extravasated blood. In girls there may 

be a moderate vulvitis, with leukor- 
aahalahadl rhea, for a few days. If the leg has 


2 OZZe Mi i 
“4 yon been down for any length of time, 
Li My it swells and shows minute hemor- 


i) rhages besides the severe congestion. 
All this disappears within a week. 
Ordinarily, the child’s head is not 
molded, but presents the round 
shape it had in utero—this in mul- 
tipare and when the breech pres- 
entation was developed just before 
labor began. If the child had lain 
a long time in this position, especi- 
ally if the mother was primiparous, 
or if the labor had lasted a long 
time after the rupture of the mem- 
LALLY}, branes, distinct evidences of mold- 
: ing will be discoverable on the head. 
This may take the form of a dolicho- 
cephalus, which was_ especially 
brought out by Fritsch, the head 
having been pressed down by the 
fundus uteri or one or the other 
side of the head may be flattened. 
Fig. 543.—Hap FLATTENED ON Sipr. BrreECH PRESENTATION. If the mother had a pendulous ab- 

domen, the side of the head which 
lay posterior will show the flattening, as in this case the head will be inclined toward 
the anterior shoulder. If the abdominal wall held the head up firmly, the side of 
the head which lay anteriorly will be flattened, the lateral inclination then being 
onto the posterior shoulder... The sterno- 
cleidomastoid and other muscles on the 
side opposite that showing the flattening 
may be shortened and atrophied (Sippel) 
producing a wry-neck. In cases of oligo- 
hydramnion this is the rule. Great im- 
portance must be attached to this con- 
genital shortening of the neck muscles, 
because if, during delivery, too much 
traction is made on them, they will tear, 
hematoma or myositis resulting. Perma- 
nent wry-neck, while seldom due to injury 
of a normal muscle, and seldom following 
a hematoma of the muscle, is often the 
result of this congenital shortening, either 
with or without injury. 
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j 1 : Fie. 544.—Touc I 
Diagnosis.—Unless labor is ad- ~~ ° ee ee oe eee 


: (S.L. 45°.) 
vanced and the pains are very strong and 


frequent, rendering the uterus rigid, the external examination will be sufficient for 
diagnosis. The ovoid is longitudinal, but the upper portion of the uterus is broader 
than the lower and runs to the side on which the head hes, a three-cornered effect 
being produced. Over the inlet no hard, round body is to be found, but, instead, a 
soft, yielding, irregular mass which glides upward from between the hands, leaving 
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the inlet empty, and the hands to come almost together. In the fundus the head 
is usually easily felt, under either the liver or the spleen. If it is in the middle line, 
the examiner may surmise that the body of the child is straightened and that the 
cause of the extension may be the legs, stretched up toward the face—that is, single 
breech presentation. On one side the back is felt, and the shoulder is usually easily 
outlined above the navel and median. Between the shoulders and head a deep 
sulcus is found. The heart-tones are loudest on the side where the back lies, and 
are always above the level of the navel, an important diagnostic point. Often the 
head can be grasped between the two hands, or even measured with a cephalo- 
meter, but other times it can be felt only by tapping-palpation—and occasion- 
ally it is to be recognized as a body showing ballottement. Rectally, the diagnosis 
may often be made, using the points about to be mentioned. If any doubt exists, 
however, a vaginal examination is needed. Vaginally, the fingers have to be deeply 
inserted before the presenting part can be touched, the pelvis being empty. A 
convex hard tumor in the vaginal vault is not felt; instead, a roundish, soft mass 
of prominences and depressions, in which the examiner can distinguish the but- 
tocks with a crease between them, and at one end a pointed bone—the sacrum. 
Three or four small prominences on this will identify the bone and show the direc- 
tion of the pelvis, but for additional assurance the finger may follow the genital 
crease to the child’s genitalia, when the scrotum or vulva will be distinguishable. 
The finger at the anus may feel the tuberosities, and, if inserted, may be covered 
with meconium, of course, after the membranes are broken. Higher up and to 
one side one or both feet may be felt, though usually only the heels are within 
reach of the finger. Suspicion having been aroused by the empty pelvis, the ac- 
coucheur ought to have no difficulty in recognizing the breech, but mistakes are very 
common, the breech being confused with the shoulder, the face, and the bag of waters. 
The closed axilla and the costal gridiron will identify the shoulder, and the saddle of 
the nose and orbital ridges, the nostrils, and the gums, will prove the face. The 
diagnosis of the position of the breech is made from the location of the sacrum. It 
is advisable not to introduce the finger into the anus or into the vulva of the fetus. 

In single breech, when the feet are extended up to near the face, they may often 
be felt there from the outside. The uterus is longer and straighter compared with 
the rounded outline when the child is normally flexed. Vaginally, the feet cannot 
be felt; the anus is nearer the middle of the pelvis, and the straightened thighs 
disclose the direction of the extremities. 

In footling the accoucheur should follow the prolapsed extremity up to the 
pelvis and make the diagnosis on general lines, the direction of the big toe and the 
flexure of the knee giving added information. One should not hastily conclude 
that a breech presentation exists when the foot is discovered—it may have prolapsed 
with the head. 

Prognosis.—Statistics give the maternal mortality as slightly higher than in 
occipital presentations, the reasons being: (1) Labor is longer and internal examina- 
tions are more frequent, both increasing the dangers of infection; (2) effacement 
and dilatation of the cervix are not so perfect, hence lacerations are more common; 
(3) since the head comes rapidly through the unprepared pelvic floor, rupture of 
the perineum is frequent, extending often through the rectum, and these are not 
always errors of art; (4) disturbances of the mechanism of labor are frequent, and 
since they demand the introduction of the hand or other operative measures, the 
prognosis for the mother is doubtful; (5) postpartum hemorrhage is increased. 
Most of these dangers may be eliminated, and all may be minimized by the applica- 
tion of the rules of good obstetrics. 

For the child, breech presentation is certainly dangerous, the mortality tables 
showing from 6 to 15 per cent. of deaths. With proper treatment, not over 5 per 
cent. of children should die in uncomplicated cases. Asphyxia causes many of the 
deaths. It is caused by compression of the cord between the body and the cervix 
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after the breech is born, or by its being stretched upward from between the child’s 
legs, by premature detachment of the placenta, by compression of the placenta by 
the hard head, and by delay in delivery due to rigid soft parts. In vertex presenta- 
tions the soft breech lies against the placenta and exerts no compression, and if the 
placenta loosens before the delivery of the trunk, the head is already out, or nearly 
out, so that the child may breathe, whereas in breech presentation the first inspira- 
tion sucks in liquor amnii, blood, or anything which lies near the mouth. It is 
possible, too, that the cold air striking the body, or the manipulations of the at- 
tendant, excite premature respirations. A child will live five to twenty minutes 
after the breech is delivered. It is advisable, therefore, not to allow the progress 
to be too slow after the breech has passed the vulva; on the other hand, undue 
haste must be avoided because of the danger of injury to the fetal person. Frac- 
ture of the femur, of the pelvis, rupture of the filled colon, of the liver, fracture of 
the humerus, of the clavicle (common), overstretching of the cervical spine, even 
fracture of the spine, pulling the nerves out of the spinal cord (Erb’s paralysis), 
rupture of the sternocleidomastoid, dislocation of the atlas—all these and more 
have been observed. The most frequent cause of fetal death is rupture of the 
tentorium cerebelli and tears of the falx cerebri (Fig. 734) (seventy-five per cent. 
Holland). In old primipare or such parturients as have rigid soft parts, these 
dangers are augmented and require special treatment for their prevention. 

Treatment.—If breech presentation is discovered during the last few weeks of 
pregnancy, it is advisable to make gentle efforts to bring the cephalic pole over the 
inlet. The patient is instructed to assume the knee-chest posture several times 
daily, and, when reposing, to lie on that side to which the head points; for example, 
in S.L.A. on the right side. The accoucheur may also try, by gentle external man- 
ipulation, to bring the head down, though his efforts are not always rewarded by a 
permanent change of the presentation. 

Watchful expectancy is the treatment during labor. Older writers usually ad- 
vised version, changing the breech to cephalic presentation by internal and external 
manceuvers, and especially in old primipare. While admitting that a head pres- 
entation is highly desirable, and particularly in aged primiparz, unfortunately the 
operation in them is more than usually difficult and unsuccessful. Lately cesarean 
section is advanced as the treatment of breech presentation in primipare. In 
the absence of other complications—very large fetus, contracted pelvis, aged primi- 
parity, etc.—the author does not approve of this, nor does McPherson, after a 
study of the large material of the New York Lying-in Hospital. 

Where the soft parts appear very rigid, and when the child is large, it is wise 
to prepare the former for the rapid stretching they are about to receive. This 
is done by colpeurysis, a Carl Braun colpeurynter being placed in the vagina and 
filled with 12 to 16 ounces of weak antiseptic solution. By the stretching it causes, 
and by its presence, the pains are strengthened, the tissues softened and dilated, 
and if it is expelled by the powers, the pelvic floor outlet is enlarged as by the pass- 
age of the first twin. Another favorable action of the colpeurynter is the preser- 
vation of the bag of waters, which is so highly desirable in breech cases. 

Otherwise the treatment of the first stage is not at variance from the usual. 
When the second stage draws near, the accoucheur should have everything ready 
for all the emergencies of an. operative delivery. This provision consists of a set 
of instruments—forceps, perineorrhaphy instruments, etc., hot bath, towels, and 
tracheal catheter for treating the asphyxiated child, a table on which to place the 
parturient for delivery, and sufficient assistants. (To avoid repetition, the reader 
is referred to the chapter introducing the subject of Operative Obstetrics.) 

When the breech begins to distend the vulva, the woman is placed on the table, 
her limbs supported by assistants, and, in the absence of trained help, by courageous 
neighbors—not the husband, as he is likely to faint. As the breech emerges the 
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accoucheur should restrain the desire to aid by traction, but should encourage the 
woman to bear down strongly. The foot, if it is down, or the breech is to be wrapped 
in a warm towel as it comes out. Nothing more is done, the operator sitting by 
with sterile hands. By means of the head stethoscope he listens to the heart- 
tones almost continuously, and any weakening or irregularity is the signal for rapid 
delivery. If the foot is out, the baby’s pulse may be felt in the anterior tibial 
artery. Anesthesia is not used unless the patient is very unruly, because her 
efforts are needed safely to expel the infant. In primipare with rigid pelvic floor, 
or with a big baby, it is my own practice to perform a deep unilateral episiotomy 
even before the head is to be born. I prefer it to a perineal tear for reasons that 
have been mentioned. It saves delay in the delivery of the shoulders and the head, 
and surely has saved many babies’ lives, as well as prevented complete laceration 
of the perineum. 

When the navel appears, the rest of the birth must be rapidly, but not pre- 
cipitately, completed. The woman is told to bear down with all her power. If she 
is anesthetized or cannot, the assistant, spreading his hands evenly over the fundus, 
exerts pressure in the axis of the inlet. This strengthens the uterine and abdominal 
action, and keeps the arms against the chest, preventing their ascent alongside the 
head, which would much complicate the delivery. If both fail, manual aid is 
rendered. Manual aid means the delivery of the shoulders and head, after nature 
has accomplished the expulsion to the navel. It must be very sharply distinguished 
from “‘ breech extraction,’ which means bringing down the breech in some way and 
delivery of the whole child from within the birth-canal. (For the details of these 
maneuvers see Chapter LXXI.) Should the natural powers be successful, the 
accoucheur receives the child as it emerges, and when the mouth js visible in the 
vulva, he sponges the mucus from it and restrains the head from making a too 
rapid exit through the pelvic floor. After delivery of the child the accoucheur 
should be prepared to treat postpartum hemorrhage and all kinds of lacerations. 


TRANSVERSE PRESENTATIONS 


Another error of polarity of the fetus is transverse presentation. Here the 
long axis of the child crosses the long axis of the mother. It is rare that they cross 
at a right angle: almost always the fetal cylinder is oblique to the mother’s spine. 
Usually the head is the lower pole, but in some cases the breech is nearer the inlet. 
Often early in labor the head is found deviated from the inlet and lying in one iliac 
fossa. The breech may be found similarly placed. These are called ‘oblique pres- 
entations,” or “deviated head,” or ‘‘deviated breech” presentations, and repre- 
sent a stage of the transition from longitudinal to a transverse presentation. By 
external manipulation and proper posture of the woman the abnormal mechanism 
may be corrected. 

Since the shoulder is the part that usually enters the pelvis first, most authors 
call the cases under consideration “‘shoulder presentations,’ but the back, the side, 
the belly, or the four extremities may present. ‘True, all the last four are exceed- 
ingly rare. 

Etiology.—Shoulder presentations occur about once in 200 cases, in multiparse 
oftener than in primipare, and in premature labor oftener than at term. 

In general, anything that will prevent the engagement of the head in the pelvis, 
also any condition conferring an extraordinary degree of mobility on the fetus, will 
cause transverse presentation. The causes may be primary, and lie in some mal- 
formation of the maternal parts or of the fetus, or secondary, being produced by 
some act or accident during labor. The most important are: 

i. Contracted pelvis. Transverse presentations occur twice as often in con- 
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tracted pelvis as in normal pelves. So constant is this that when called to a case 
of transverse presentation, the first thought is of some obstruction. 

2. Anything in the pelvis preventing the engagement; for example, ovarian 
tumor, fibroid, the placenta, full bladder, or rectum. It sometimes happens that 
after emptying a full biadder the fetus turns of itself into a normal position. 

3. Twins displacing each other. 

4. Multiparity, hydramnion, premature labor. Here the child is free to move, 
and the factors making for a longitudinal presentation are absent. 

5. Uterus bicornis, uterus arcuatus, partly septate uterus. A cause of repeated 
shoulder presentations. 

6. Anomalies of the fetus, for example, double monsters. 

Of the secondary causes, accident plays the stronger réle. The fetus happens 
to be in an unfavorable position when the bag of waters ruptures; the shoulder 
is forced into the pelvis, and a transverse presentation results. The dislocation 


. Fie. 545.—SHOULDER PRESENTATION. Sc.L.A. 


of a second twin by the first is also to be reckoned here, and dislocation of the child 
by an overfilled or badly placed colpeurynter also. 

Often several of these factors will combine to cause the malpresentation 
In some cases the fetus seems to keep its embryonal position in utero, or the uterus 
1s not tense enough to adapt the fetal ovoid to itself. 

Mechanism and Clinical Course.—Although the back or the belly may lie 
across the inlet, the shoulder is the part which most often enters the pelvis first 
so that usually we speak of shoulder presentation. On the shoulder these landmarks 
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are to be distinguished, and they are useful for diagnosis—the scapula, the acromion 
process, the axilla, and the clavicle. The scapula is selected as the point of direction. 
Four positions of the child in utero are observed (Figs. 545 and 546): 


Scapuloleva anterior (Se.L.A.): Head to left, back anterior. 
Scapulodextra anterior (Sc.D.A.): Head to right, back anterior. 


These are more common, are called back anterior positions, and are easier to 
deal with. 


Scapulodextra posterior (Se.D.P.): Head to right, back posterior. 
Scapuloleva posterior (Sc.L.P.): Head to left, back posterior. 


These are rarer, are called back posterior positions, and are much more difficult 
to deal with. The relations of the back and of the head to the inlet are most im- 
portant in the study of the mechanism of labor. 


Fic. 546,—SHoutper Presentation. Sc.D.P. 


Attitude.—Early in labor we find the usual posture of flexion common to O.L.A., 
the chin on the sternum, arms crossed over the chest, legs crossed over the belly, 
but later many changes are observed. Commonest 1s the prolapse of the lower 
arm, rarely the two, and still more rarely the upper one alone. Prolapse of the 
cord is not infrequent. When the uterus has worked on the fetal ovoid for any 
length of time, the latter is compressed from side to side, the head nears the breech, 
and the ovoid is made more globular. Occasionally the fetal body is twisted on 


664 THE PATHOLOGY OF LABOR 


its long axis, so that, while the shoulder lies deep in the pelvis, the belly, instead of 
looking to the sacrum, looks directly upward, and the legs also are turned forward. 
The neck may also be twisted; in one of my cases the child’s head was deflected, 
resembling the attitude of face presentation. Ahlfeld noticed this in a case of 
breech presentation. 
Course.—Shoulder presentations are always pathologic. ‘True, they sometimes 
terminate spontaneously, but with rare exceptions the children all die, and often 
the mother, too, so that they are cases of dystocia and demand the aid of art. 
Early in pregnancy transverse presentation is the rule. Even in the last month, 
in multipare, it is occasionally found, but rectifies itself before labor begins, the 
process, of which the accoucheur usually has no knowledge, being called spontaneous 
rectification. This means that the contractions of pregnancy have changed the 
polarity of the fetal ovoid, and the process may be aided by proper position of the 
mother. If it does not take place during pregnancy, a longitudinal presentation 
may be brought about spontaneously during the first stage of labor, or even at the 
beginning of the second stage (very rarely). This is called “spontaneous version,” 


Fic, 547.—Lasor ry Conpupiicato Corporr. ROEDERER’s Metuop (Zangemeister). 


is not at all a constant occurrence, and in practice is never relied on. Both of these 
processes are more likely where the fetus is freely movable, as in polyhydramnion, 
and where the presenting part cannot easily enter the inlet, as in contracted pelvis. 
As a rule, when a change of presentation is brought about, the head comes down, 
but sometimes the breech may come to lie over the inlet. 

In order to study the mechanism of transverse presentation a case will be 
assumed where no aid is rendered. The pains are likely to be slow and weak, since 
no hard part presses on the cervix, but the bag of waters often ruptures early, be- 
cause the membranes are exposed to the full force of the uterine contraction. The 
lower uterine segment is not cut off from the general cavity of the uterus, so after 
the rupture of the bag of waters all the liquor amnii escapes, since there is nothing 
to hinder. This is a bad accident, especially if the cervix be undilated. 

When the uterus has no more liquor amnii, the walls apply themselves to the 
fetus very closely. Two conditions may now be observed: first, there may be no 
pains at all, the uterus simply lying apposed to the fetus in a condition which was 
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called by Kilian “passive contraction.” The walls are distensible; the hand can 
be easily introduced, and even version performed. This condition carries no dan- 
ger to the fetus or the mother, may last a few hours or a few days, but generally 
passes over into the other state, either spontaneously or as the result of brusk 
manipulations. This first condition has nothing to do with the so-called tetanus 
uteri, to be described presently. 

Sooner or later, usually the result of improper treatment, the pains begin, and 
very soon acquire a dangerous violence. They force the shoulder into the pelvis, 


Ave 


Fic, 548.—Spontanreous Evyorurion. Doveiss’ Metnop, Cxtara’s FrozeN SECTION. 


the fetus is folded together, the breech nears the head, the ovoid becoming more 
globular. If the fetus is small or macerated and the pelvis large enough, the uterus, 
aided by powerful efforts of the mother, may succeed in expelling it. This is called 
“spontaneous evolution,” and is the last, least likely, and most dangerous method 
nature has of overcoming the malpresentation. Spontaneous evolution pursues 
three methods, named respectively, after the men who first accurately described 
them, Roederer’s, Douglas’, and Denman’s. According to the first, which usually 
occurs without prolapse of the arm, the child is folded like the letter V, the shoulder 
and back advancing, the head pressed deep into the chest and abdomen (Fig. 547). 
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In Douglas’ method, which oftener occurs in back anterior positions with prolapse 
of the arm, the fetal mass, under the influence of strong pains, becomes pointed, 
the head is arrested above the inlet and rotates to the pubis, the neck is applied 
to the brim, and very much lengthened. Now the chest, abdomen, and breech 
roll down alongside the shoulder, the legs drop out, then the other arm, and finally 
the head appears (Fig. 548). In the rarest of all three mechanisms, Denman’s, 
which is usually taken by back posterior positions, the head rotates behind, and, as 
the breech descends, the shoulder ascends in the pelvis, a sort of version taking 
place in the pelvic cavity, the breech finally coming down and out (Fig. 549). All 
three mechanisms occur at the end of the second stage; all three require exception- 
ally favorable conditions—that is, large pelvis, small, soft, molding fetus, strong 
pains, and great integrity of uterine muscle, and in none of the three will a full- 


Fie. 549.—LatTe SPONTANEOUS VERSION (DENMAN’S METHOD). 


term child be delivered alive. Zangemeister reports the heaviest child delivered 
alive—weight, 2700 gm. Usually the fetuses are macerated or very small. Death 
is due to compression of the vital organs in the chest and head, interruption of the 
placental circulation by the almost constant uterine contractions or by dislocation 
of the placenta in the retracted fundus uteri. Since the child is almost invariably 
lost and the mother exposed to risks of imminent death during these processes 
they a ees to be relied on in practice (Lit., Marshall). 
_ Daily experience shows that nature is generally powerless i 

delivery in full-term cases, and labor is ae ti the ee ae 
a compact mass, solidly blocking the pelvis. If the arm hangs out, it oe a 
sometimes to the size of a man’s wrist, shows blisters or Sa peeling skin the 
child dies, and the vulva becomes edematous, bluish black, and even gan renous ‘ 

The pains become irregular and tumultuous, the distinction betel and 
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pause is not marked, and the uterus is in a state of constant contraction. The 
patient becomes anxious, and complains of continual pain and great tenderness 
over the lower part of the uterus. Pulse and temperature begin to rise. The 
uterus draws up over the child; the muscle becomes thick above the contraction- 
ring; the lower uterine segment is thinned out until it is as thin as a blotter, and 
here the uterus is likely to rupture (Fig. 550). 

This condition is called a “neglected transverse presentation,” and the uterus 
is in a state of threatened rupture. Where the fundus, thick and contracting, 


Fic. 550.—NEGLECTED SHOULDER PRESENTATION. 


i i ye i 7 > thick acte erine wall. Below the thinned, lower uterine 
f rupturing. Above is shown the thick, retracted uterine wa low ; 
Bergen Ros 4 peer aer the white lines indicating the direction of greatest thinning. 


passes over into the lower uterine segment and the thinned and dilated cervix, 
a groove or depression can be seen and felt on the abdomen, running from side to 
side about the level of the navel. This is the ominous retraction-ring, sometimes 
called contraction-ring (Fig. 697). Above this groove the parts can be poorly felt; 
below this groove the fetus is easily felt. Unless aid is given, the uterus ruptures 
and the mother dies of shock, hemorrhage, or peritonitis. The uterus may rupture 
during an attempt at version or from the action of pituitrin. Death of the child 
occurs from the interruption of the placental circulation and from compression 
before rupture. If not, it dies after the rupture, and may be in part or in toto 
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extruded through the rent into the abdominal cavity. Or the woman may die of 
shock and exhaustion before the rupture takes place. 

If the uterus should not rupture soon,—and the tendency varies with different 
women (in primipare there is not so much tendency as in multipare),—the pains 
grow weaker and irregular, the cavity of the uterus becomes infected—from the 
vagina, from the air, from the exposed arm, or from the examining fingers; the 
fetus and the little liquor amnii left begin to decompose; gas is developed in the 
uterus and distends it. The condition is called tympania uteri or physometra. 
General infection is soon apparent, temperature and pulse mounting rapidly, the 
features change, a subicteric hue develops, and the poor woman dies in septic 
collapse. If successfully delivered, the sepsis may continue, but recovery is un- 
likely when much damage has been done to the structure of the parturient canal. 

Another condition that occurs, as well with cephalic as with transverse pres- 
entation, is called tetanus uteri. It is due to too early, brusk, and unnecessary 
manipulations on the uterus or cervix, and especially to the administration of ergot. 
The uterus is in one continual spasm. Occasionally a pain will increase the spasm. 
One finds the uterus hard all over, very tender, and the woman in continual pain; 
the cervix is red, dry, and hot; the vagina also is dry and hot. Labor is at a stand- 
still, since in this condition the cervix will not dilate, and it is generally impossible 
to turn the baby so as to extract it. There is no danger of spontaneous rupture, 
but the baby dies, due to the interruption of the placental circulation, and unless 
something is done the mother dies of sepsis. 

Fortunately in this country, and also in Europe, cases of “neglected transverse 
presentation” are becoming rare. The evil results of neglect must emphasize the 
importance of early diagnosis and consistent treatment. 

Diagnosis.— During pregnancy abdominal palpation gives the best results, while 
vaginally nothing but the empty pelvis is felt. During labor the conditions are 
reversed because the contracting uterus covers up the fetal parts. 

Abdominally.—(1) No longitudinal ovoid, but one more or less transverse, and, 
in contradistinction to uterus arcuatus, the broad portion is just above the inlet, 
not above the navel, as with arcuate uterus. (2) Over the inlet, nothing—the 
space is empty and the finger-tips may come together over the pelvis. (3) In the 
fundus likewise nothing; at most, some small parts or a deep furrow. (4) The 
back is in neither flank, and the hand must search elsewhere. Three of the four 
cardinal principles of the diagnosis of presentation being negative, the diagnosis 
must rest on the first, plus other, special findings. In scapuloleva anterior the 
head will be found on the left side, low in the flank, and it is recognized by its being 
large, hard, rounding, sometimes with ballottement. The breech is high up to the 
right behind, the small parts in the fundus to the right of the median line, the heart- 
tones loudest a little to the left and below the navel. It is easy to outline the dorsal 
plane in front. In Sc.D.P. the head is deep in the right flank, the breech under the 
spleen, no back can be outlined, but, instead, the region of the navel seems filled 
ve small parts, and the heart-tones are to the right of the navel, about on a level 
with it. 

Rectally, little can be felt unless the shoulder is forced down into the pelvis 
or the arm has prolapsed. It is better to make a vaginal examination. 

Vaginally— An empty vaginal vault immediately awakens suspicion of some- 
thing abnormal. Sometimes the bag of waters hangs down like a stocking, filling 
the pelvis, and the attempt to feel something through it may rupture the membranes, 
which would be very unfortunate. The cervix hangs down like a cuff, and collapses 
in the interval between pains. After labor has progressed a short while the shoulder 
is more accessible, and, especially if the membranes are ruptured, all the landmarks. 
may be discovered. These are the acromion process, the scapula, the clavicle, and 
the axilla. The direction in which the axilla is closed, that is, its apex, points to 
the fetal head. By noting whether the hard edge of the scapula looks to the pubis: 
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or to the sacrum we are enabled to say that the back lies to the front or to the rear. 
In Sec.L.A. the apex of the axilla points to the left, the edge of the scapula lies to the 
front, and the costal gridiron to the rear. Prolapse of the arm or elbow will aid 
in diagnosis. When the hand is down, the direction of the thumb and the bend of 
the elbow will be toward the child’s abdomen. By trying to shake hands with 
the child it is possible to decide which hand is prolapsed. In Se.L.A. the right arm— 
the lower one—almost always falls down; therefore if you find the head on the left 
side and the right arm down, it is safe to diagnose this position. While much can 
be learned from the position of the arm in living fetuses, preserving the tonus of 
the muscles, it is safest to follow up the member to the thorax and try to discover 
the axilla, the ribs, the pipe-stem-like clavicle, and the scapula,—even the rosary- 
like spinal column,—which gives absolute information. In scapulodextra posterior 
the axilla points to the right behind (Fig. 552), the costal gridiron to the front, the 
clavicle also to the pubis, the edge of the scapula is behind, and the arm, if down, is 
the right one. Since in very rare instances the upper arm prolapses, one must be 
careful in making diagnoses on the direction of the hand. 

After labor has been in progress for a long time the parts become so swollen 
that diagnosis is difficult, and if the back or belly is forced down into the pelvis, 
the difficulties encountered may be very great and should warn to unusual care, 


Fie. 551.—Toucu Picture. Sc.L.A. Fie. 552.—Tovucu Picrure. Sc.D.P. 
Apex of axilla points to left. Note costal gridiron. Apex of axilla points to right. 


because even very skilful accoucheurs have made costly errors. In the differential 
diagnosis breech, face, and vertex presentations, with prolapse of the arm, have to 
be considered, and confusion will be avoided by carefully searching for the landmarks 
peculiar to each. 

Of great importance is the diagnosis of the state of the uterus as regards the 
imminence of rupture and the presence of tetanus, and no examination is complete 
without thorough study of the size of the fetus and of the cavity of the pelvis. 
In neglected shoulder presentations the accoucheur must discover if nature intends 
to terminate the case unassisted, and if so, which of the three modes will be chosen. 
If these points are properly evaluated, the accoucheur will be able to lay out that 
course of procedure which will most likely lead to a happy ending of the case. 

Prognosis.—Transverse presentation being always dystocic and requiring the 
intervention of art, the prognosis depends on the ease and safety with which such 
intervention may be made. If an early diagnosis is made, the outlook for both 
mother and babe is excellent. In neglected cases the existence of infection, trauma- 
tism from ill-directed interference, and even of rupture of the uterus, indicate a 
very grave situation, and to all these must be added the dangers of the inevitable 
operation. In a recent article Schultze shows that in Germany alone fully 400 
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mothers and 4000 children annually lose their lives in consequence of transverse 
presentation. For the child the outlook is always bad unless its precarious position 
is recognized early. In neglected cases the infant almost always dies, from compres- 
sion of the chest, abruption of the placenta, or asphyxia from obstructed placental 
circulation. Added to this is the mortality attendant on the operations of version 
and extraction or even decapitation performed in the interests of the mother. 

Treatment.—Version, not expectancy, is the treatment of transverse presen- 
tations. The child must be brought into a longitudinal presentation—it must be 
turned. During pregnancy version by posture is tried, and the woman should, 
when abed, lie on the side to which the head points. Sometimes the breech will 
sag over to this side, forcing the head over the inlet. Examination at the end of 
three weeks may show a longitudinal presentation, when a binder, with pads on 
each side, may be applied, though success is not constant The French recommend 
a girdle, or “‘ceinture eutocique,” for this purpose, and the Japanese use daily massage 
and kneading to keep the fetus straight. During pregnancy cephalic version is 
preferred. 

During early labor version by posture may be tried, but it is better to aid 
gravity by external manipulation. By gently leading the head over the inlet and 
pulling the breech up into the fundus much may be accomplished. Each manipu- 
lation is executed between pains, and when the uterus contracts, the hands hold 
what has been gained. An anesthetic may be advantageous and advisable. Many 
cases will be met where the head or breech has only slid off into the iliac fossa, and 
for these, external manipulation almost always suffices. Wiegand’s method of 
version consists in placing one hand over the breech, the other over the head, and, 
with alternate pushing and stroking movements, striving to bring the head down 
over the inlet. 

Version during early labor means cephalic version, but there are three condi- 
tions which govern the operation: (1) There may exist no immediate nor prospec- 
tive indication for the rapid termination of labor; (2) the fetus must possess a high 
degree of mobility, the pains being weak and few, and the bag of waters intact; 
(3) there may not be too great a degree of pelvic contraction. Version by external 
manipulation, thus governed, should be persisted in until the second stage of labor 
is on, when, if it has failed, more definitive treatment is to be instituted. 

The most unwelcome accident in shoulder cases is the rupture of the membranes 
before the cervix is completely dilated. As has been shown, conditions are partic- 
ularly favorable for it. The accoucheur seeks to avoid or delay the rupture of 
the bag of waters by keeping the patient on the side,—that one on which the head 
lay,—hby forbidding her to bear down with the pains, and, best of all, by placing a 
Braun soft-rubber colpeurynter in the vagina and filling it nearly full of solution. 
This exerts counterpressure on the membranes, and also prevents the shoulder from 
wedging into the pelvis. After complete dilatation of the cervix has been achieved 
a great deal has been accomplished, and the question now arises, which shall be 
done, cephalic or podalic version? Without doubt the child’s chances are best in 
head-first deliveries, and the attendant will do well to consider the advisability of 
cephalic version, although few authors recommend it, and it is very rarely per- 
formed in practice. Generally, the foot is brought down, with a view to, with one 
stroke, both correcting the malpresentation and obtaining a good purchase on the 
child, so that its delivery can be effected at will. In the cases now cited Wright’s 
method of cephalic version would almost certainly lead to success, and it is to be 
recommended for trial. Should it fail or prove too hazardous, or should the cord 
prolapse, as occurred once to me, the attempt is to be given up, and without with- 
drawing the hand a foot grasped and podalic version performed. Should the first 
attempt succeed, the head is to be led into the pelvis or drawn down with long for- 
ceps, held in proper position for a few uterine contractions, and the case then left to 


SHOULDER PRESENTATION 671 


nature, or subject to a new indication demanding extraction. The procedure just 
detailed would be most desirable in primiparze, but, unfortunately, it is this class of 
patients which present the greatest resistances to intra-uterine manceuvers, espe- 
cially those which would change the location of the fetus. 

Transverse presentation cases seldom come for treatment under the favorable 
conditions thus far considered. Usually the bag of waters has ruptured, the os is 
imperfectly dilated, the shoulder wedged more or less deeply into the pelvis, and 
the uterus retracted on the child. Truly neglected cases, with tetanus uteri, are 
nowadays, and certainly in this city, exceedingly rare. Since the rupture of the 
membranes has deprived the uterus of its best means of procuring sufficient dilata- 
tion of the os, nothing is more rational than to try to substitute the bag of waters. 
This is very successfully accomplished by the colpeurynter, and this useful instru- 
ment should be applied in all cases of shoulder presentation where the bag of waters 
has ruptured and the cervix has not opened sufficiently for the introduction of the 
hand. For such cases Braxton Hicks’ method of bipolar version (combined manip- 
ulation by two fingers inserted through the os, assisted by the outside hand) has 
been recommended. In the author’s experience the operation is very difficult and 
often impossible when the uterus has lost the liquor amnii, while, besides, the cord 
may prolapse, the placenta may be detached, or some other indication arise for 
immediate delivery. This indication could not be met because the cervix is not 
dilated. It is, therefore, better to apply a colpeurynter inside the uterus, resting 
against the cervix. Asa rule, the pains now improve, becoming more regular and 
effective; what liquid remained in the uterus is prevented from escaping, the 
shoulder cannot wedge itself further in the pelvis, and the cervix is dilated by a 
fluid wedge much resembling the bag of waters. Sufficient dilatation should be 


procured so that extraction may be performed if necessary after the version. 
It is dangerous to wait in these cases for the pains to dilate the cervix for the 


introduction of the hand, because the labor will become a “‘neglected”’ one under 
the very eyes of the accoucheur. If, on the arrival of the attendant, the cervix 
will admit the hand, version is immediately performed, and, usually, by the breech. 
Cephalic version is likely to be unsuccessful in these late cases, and, too, often an 
indication for delivery coexists with that for version; further, a slight degree of 
pelvic contraction may determine the choice of method, and finally the operator 
may not have had sufficient experience with Wright’s operation. A point of im- 
mense practical importance is that after version has been performed the indication 
for the operation has been satisfied, and the accoucheur should study the case 
carefully to see if anything in the mother or the child creates a new indication for 
the extraction of the child. In other words, the operations of version and extrac- 
tion must be separated, unless, at the same time, indications exist for both. Since 
the operation of version, by separating the placenta or causing entanglement of 
the cord, may create an indication for delivery, it is advisable to begin the ver- 
sion only after complete dilatation of the cervix has been procured by means of 
bags. The heart-tones must be auscultated continuously after version, 
Neglected shoulder presentations, especially those where one of the modes of 
spontaneous expulsion is in progress, present truly intricate situations for the 
accoucheur to solve. The tetanically contracted uterus may foil every attempt 
at version, even in profound anesthesia, and to force it would inevitably cause a 
rupture of the organ. The stretched vagina, tightly filled with the large bull of 
the presenting part, may not permit the fingers to gain access to the uterine cavity. 
The child may lie in the dilated lower uterine segment, which may be so thinned 
that the introduction of the hand may rupture it, or the uterus will tear when the 
woman’s position is changed—and the tear may even have already begun. No 
consideration need be given to the child in this class of cases because it almost 
invariably has long succumbed. Decapitation and exenteration are the operations 
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of choice. If the neck is within easy reach, decapitation by means of Carl Braun’s 
hook may be done, but the author prefers the operation of exenteration. Even the 
most skilful accoucheur, in performing a decapitation, will twist the head against 
the thinned lower uterine segment and precipitate its rupture, while by exenterating 
the fetus it can be delivered without subjecting the uterus to any additional strain. 
If the chest of the child is wedged deeply into the pelvis, the accoucheur will find 
the neck stretched up above the inlet on one side, and the spinal column on the 
other, but almost parallel to the axis of the pelvis, and, of course, not placed so that 
a hook introduced from the vagina could operate at a right angle to them. Here 
exenteration is the operation of necessity. Should the accoucheur observe that 
nature herself is terminating the case in one of the three modes described, he may, 
though it is contrary to most teachings, exert tentative traction on that part of 
the fetus which seems to advance most, or at least seek to aid that mechanism 
which is occurring under his eyes. 

Prolapse of the arm is not a complication of shoulder presentation. It does 
not interfere with any treatment. It is wise to put a sling on the wrist, and lay 
the end, sterile, over one groin. The arm need not be replaced in the uterus, nor 
should it be amputated under any circumstances. A physician amputated both 
arms of a presumably dead child and delivered it later alive! 

What shall be done in neglected transverse presentations when version is 
impossible or too hazardous and the child still alive? From the nature of the case, 
cesarean section is contraindicated, because it jeopardizes the mother too much, 
and the child, though living at the time of delivery, in the majority of cases dies 
soon after from the effects of the compression. In the author’s opinion, embryot- 
omy should be done. While it sacrifices what little life the child has and is a pain- 
ful task for the accoucheur, it offers the mother the greatest safety. (See p. 768.) 

Preceding all operations in shoulder deliveries a painstaking examination is 
to be made to discover the existence of a complication which might affect the 
treatment—e. g., contracted pelvis or placenta previa may indicate cesarean sec- 
tion—and, after delivery, the uterus and vagina must be explored to determine 
the integrity of the parturient canal—advice which cannot be too frequently re- 
iterated. 


PROLAPSE OF THE CORD 


This error of attitude occurs once in about 400 cases, and has been observed as 
early as the fourth month of pregnancy. It was first mentioned by Louise Bour- 
geoise in 1609. During labor it is most unwelcome, because the life of the child 
is so intimately concerned. Three degrees of prolapse of the cord may be dis- 
tinguished: (1) An occult form, where the cord is at or near the girdle of resistance, 
but not within reach of the fingers during the ordinarily careful examination. 
Here the condition is not suspected, and the child may die from compression of 
the cord in natural delivery or by the blade of the forceps (Fig. 553). (2) The 
cord may be forelying, that is, palpable through the os, but in the intact bag of 
waters (Fig. 554). (3) The cord may be prolapsed into the vagina or even outside 
of the vulva, the bag of waters being ruptured (Fig. 555). 

Etiology.—Anything which causes a maladaptation of the presenting part to 
the lower uterine segment or prevents engagement of the head will favor prolapse 
of the cord. In normal presentations the lower uterine segment is so evenly 
applied to the head that there is no room for the cord to sip down. Mechanical 
causes are: (1) Contracted pelvis, the head being arrested high and free spaces 
being left at the sides; indeed, the discovery of the cord must evoke the suspicion 
of a contracted pelvis. In Hildebrand’s 126 cases of prolapsed cord one-third 
had contracted pelvis; (2) malpositions and malpresentations; occipitoposterior, 
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face and brow, breech and -houlder presentations; (3) low attachment of the 
placenta, with marginal insertion of the cord; (4) preternaturally long cord, though 
a short one may also prolapse; (5) displacement of the cord as an error of art during 
obstetric operations; (6) prolapse of an arm. Other causes are twins, polyhydram- 
nion, the cord being rushed out with the bursting of the membranes, and especially 
since the head is usually high in such cases; the accidental floating out of the cord 
when the waters break before the head is engaged, as occurs in multipare other- 
wise normal. It has occurred to the author that perhaps the specific gravity of 
the liquor amnii may have something to do with the prolapse. 

Course and Prognosis.—So far as the mother is concerned, prolapse of the 


Fig. 553.—OccuLt PRorapsE OF THE CORD. 
In the unruptured membranes hardly any pressure is possible. 


cord does not affect the course of labor, except inasmuch as the cause of the prolapse 
might do so, and, moreover, she is not endangered except by these causes, and by the 
operations which might be undertaken on account of them, and to save the life of 
the child. . 

For the child there is great danger, since the soft blood-vessels easily suffer 
compression and asphyxia results. The cord is most easily compressed in head 
presentations when it lies in front, behind the pubis. When it has slipped down 
at the side, near the sacro-iliac joints, it finds some little protection behind the 
jutting promontory, though the soft parts alone can exert fatal compression. 
Compression of the cord affects the vein first, reducing the amount of blood going 
to the fetal heart, and causing placental congestion. As the result of the anemia, 
lack of stimulation of the sino-auricular node in the auricle, and the asphyxia the 
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+ slows, sometimes to 50 or 60, during the contraction of the uterus, 
ee ae the compression is relieved, the heart bounds up to 130 to 160 a minute. 
ee this does not mean that the circulation has recovered, because In many In- 
stances minute hemorrhages in the lungs and even heart-clot have been pro- 
duced, which render extra-uterine existence impossible. dt the cord hangs out 
of the vulva, it may congeal from cold or the mother may lie on it. In breech and 
shoulder presentation the danger of compression is not so acute, though still serious, 
and if an extremity has also prolapsed, the cord may find protection by lying 
alongside and parallel with it. An additional danger to the child will arise in the 
operations undertaken for its rescue—all of which explains the 40 to 50 per cent. 
mortality in operated cases and the 80 per cent. In those left to nature. 


Fie, 554.—Tur Forntyine Corp. 
This cord may be compressed. 


Diagnosis.—Occult prolapse of the cord should be thought of when, in an other- 
wise natural labor, the fetal heart-tones are irregular or arhythmic, and when, as in 
the forceps operation, auscultation reveals cardiac tumult during the tractions. A 
persistent funic souffle with irregularity of the heart is very significant. Ausculta- 
tion of the fetal heart is an indispensable routine in the conduct of labor. By deep 
insertion of the fingers behind the pubis it is often possible to discover the knuckle 
of cord as it les—usually above one ear—alongside the head. (See Forceps.) 

Rectally, the prolapsed cord can usually be recognized, but when suspicion of 
such an occurrence arises this method may not be trusted. Vaginally, a forelying 
cord in the intact bag of waters will escape only the careless diagnostician, and it 
will also be easy to differentiate it from velamentous umbilical vessels, from pulsat- 
ing arteries in the fornices, and from polyps. 
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After rupture of the bag of waters no difficulty is experienced—it is often 
possible to see the cord. Palpation of the umbilical cord to determine if it pulsates 
must be the gentlest possible, because it is a shock to the child to have its placental 
circulation stopped, and, too, the vein is compressed first, shutting off the supply of 
oxygen. Pulsation in the cord may be absent, or so slight that it is impalpable, and 
yet the child be living. Auscultation of the fetal heart must always be practised 
before pronouncing the child dead. 


Fie. 555.—PRoLapPsE oF Corp. GREATEST DANGER OF COMPRESSION. 


In the differential diagnosis maternal intestines fallen through a rent in the 
parturient canal and fetal intestines in abdominal hernia are to be considered. 

Treatment.—As has been stated many times on similar occasions, all treatment 
must be preceded by a careful obstetric examination, including pelvic mensuration, 
to discover the cause of the prolapse, and all adjuvant factors which may alter 
and direct the course of procedure demanded by the indications. For example, a 
contracted pelvis may indicate cesarean section, or a low-lying placenta Braxton 
Hicks’ version. 

The Forelying Cord.—When the cord is felt in the intact bag of waters, the 
accoucheur should attempt its replacement by posture, the elevated Sims’ position 
(Fig. 557), the Trendelenburg (Fig. 556), even the knee-chest, being employed. To 
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prevent the rupture of the membranes before complete dilatation has been secured 
the patient is forbidden to bear down, is kept abed in one—the most comfortable— 
of the attitudes mentioned, and a Carl Braun soft-rubber colpeurynter is placed in 
the vagina. All preparations are made for quick operative delivery, and the ac- 
coucheur stays by the bedside. When complete dilatation of the cervix has been 
obtained, nine-tenths of the danger has been obviated. 


Fic. 556.—TRENDELENBURG PosITION IN TREATMENT OF PROLAPSE OF CORD. 
Note concavity above pubis caused by the head leaving the inlet. 


When Prolapse has Occurred.—First, if the cord is outside the vulva, it must 
be sterilized (washed with warm water and soap, then painted with 4 per cent. 
mercurochrome) and replaced within the vagina, the head being lifted off the cord 
by a finger per rectum while this is being done. Now one of two things must be ac- 
complished: either the child must be delivered or the cord must be put in a place 
where it will not be compressed. Naturally, if conditions are right for immediate 


Fie. 557.—Patient in ELrvarep Sims’ Positron 1x TREATMENT OF PROLAPSE OF Corp. 


extraction, this is the most advisable procedure, because it instantly extricates the 
child from its precarious position. For rapid extraction the cervix must be effaced 
and completely dilated, conditions which are seldom present. Everything depends 
on the cervix. 

(a) If the cervix is not open enough to admit the hand, the accoucheur must 
relieve the cord from the danger of compression. Braxton Hicks’ version has been 
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proposed, but the results are bad, because often the cord does not recede with the 
change of polarity of the body, and, further, during the long wait for complete 
dilatation the child usually dies. 

It is better to replace the cord above the head and put a metreurynter in the 
cervix, to prevent its falling down again. H. M. Stowe advised to fill the uterus 
with salt solution after replacing the cord, and invented a metreurynter for this 
purpose. Replacement of the cord may be accomplished with a catheter and stilet, 
as shown in Fig. 559, g and h, the catheter being left in place until complete dila- 
tation has been obtained, or the two fingers may be employed to push the cord up. 
All these manceuyvers are carried out with the woman in the knee-chest posture, in 
order to get the benefit of gravity, and, before the hand is withdrawn, a metreur- 
ynter is inserted in the lower uterine segment and filled with 12 ounces of weak 
antiseptic solution, or the cervix is packed with gauze—this precaution to hinder 
the cord from falling out again and to keep the head away from the inlet. After 
the cervix is thus thoroughly plugged, the woman may be placed on her back or 
side. Neither of these methods is uniformly successful. The repositor may kink 
or injure the cord or wound the uterus, and the fingers may not be able to push the 
loops above the globe of the head, and in both instances the cord is likely to pro- 
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Fic, 558.—KN5E-cHEST POSITION. 


lapse again as soon as the woman is laid on the back or when the colpeurynter comes 
out. Then, too, the cord may not be relieved of compression by the operation, and 
even the bag may press on it. In one case where the cord could not be replaced I 
pulled the arm down alongside the head and tucked the cord beside it, thus pro- 
tecting it from injury. A thick rectal bougie might be used for this purpose. . 
(b) If the cervix will admit the hand, there are two methods to choose—version 
and reposition of the cord. Equally good results are obtained from both opera- 
tions; the choice, therefore, will depend on individual skill and preference, plus 
the conditions presented by each case. Version will be selected when—(1) Other 
indications for version are present; (2) when a contracted pelvis of minor degree 
coexists; (3) in face, brow, or other abnormal presentation; (4) when an indication 
for delivery on the part of the mother or child arises or is to be anticipated; (5) 
when reposition has failed or the cord fallen down again. 
It is always desirable to secure complete dilatation before turning, because it 
may be necessary to follow the version with the complementary operation of eX- 
traction. In favorable cases (soft cervix and small child) it may be possible to di- 
late the parts manually and complete the labor in one operation. — 
Reposition is practised as follows: If the woman will permit the operation 
without an anesthetic, the knee-chest posture is employed; if not, the exaggerated 


678 THE PATHOLOGY OF LABOR 


Trendelenburg is used. Passing the whole hand into the vagina, the cord is 
allowed to coil in the palm, which is hollowed out for its reception, the fingers making 
a sort of cage for it (Fig. 560). Then, pushing the head up and to one side, going 
in the direction indicated by the cord itself, the loops are quickly carried to the 
highest point attainable in the uterus, and, if possible, the cord is hung over one leg. 
While doing this the other hand pushes the head away from the inlet. After the 
cord is replaced, the inside hand, acting with the outside hand, brings the head over 
the inlet, and a few pains are awaited to force it down. It may be advisable to pull 
the head into the pelvis with forceps and then leave the case to nature. By keep- 
ing the woman on the side the cord is prevented from coming down again. 
Reposition is not likely to be successful nor advisable when the pelvis is con- 
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Fie. 559.—Varrous Corp ReEPposiIToRs. 
a, Schoeller’s; b, Heyernaux’s; c, Ducamp’s; d, Favereau’s; e, Murphy’s; /, Poullet’s; g, Braun’s; h, Dudan’s 


tracted, and it is usually not practised in the presence of an indication for immediate 
extraction. When the child is in bad condition, both reposition and version are 
usually powerless to save it, but in these cases the author prefers reposition for 
primipare and version for multipare. 

In all cases, after Braxton Hicks’ version, after version and after replacement 
the heart-tones of the fetus must be continuously observed, in order to detect the frst 
signs of a threatening asphyxia. Even after apparent successful replacement the 
cord may be compressed at a point not suspected. 

When the head is engaged, reposition and version are usually impossible, and 
the safety of the child lies in its quick delivery. If the cervix is fully opened, no 
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difficulties are met; if it isnot, manual dilatation, Diihrssen’s incisions, even vaginal 
cesarean section, may be employed, and then forceps applied. Which method 
will be selected depends on the condition of the cervix as regards effacement and 
dilatation and the accomplishments of the accoucheur. 

If, when called to the case, the cord is found pulsating feebly or not at all, the 
accoucheur’s first duty is to determine, so far as possible, the actual condition of 
the child and its chances for ultimate recovery even if delivered alive. It is no feat 
to be proud of to deliver a child at the expense of extensive maternal injuries when 
it dies after a few minutes or hours from late asphyxia or cerebral hemorrhage. 
If a prolapse of the cord finds the accoucheur unprepared for its proper treatment, 


Fic. 560.—REPLACEMENT oF Protarsep Corp with Wuoie Hanp. Patient IN KNEE-CHEST PosTuRE. 


the head may be held back and the cord protected for several hours by the hand 
inside until assistance can be procured. Pt 
When the infant is dead, the case is to be left to nature, but if an indication for 
delivery on the part of the mother arises, craniotomy is the operation of choice. 
In a primipara craniotomy on the dead child should be recommended to save the 
perineal floor from the overdistention. Forceps and version on a dead child are 
contraindicated. Of course, if there is doubt of the life of the child, it should have 
the benefit of the doubt. What to do when the cord is pulsating only feebly and 
there is reason to believe the death of the child is not far distant 1s not easy to decide. 
If the child can be quickly brought to light without the danger of serious maternal 
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injury, it ought to get this chance for its life, but if the operative delivery promises 
to be hard—a primipara, for example—or tedious, it is more than likely that the 
child will perish during the attempt to save it, or shortly afterward. The almost 
inevitable cervical and perineal lacerations will then make the accoucheur regret 
his futile and perilous operations. 

Breech and Footling Presentations.—Prolapse of the cord complicating these 
presentations carries a degree of danger slightly less than with head presentations. 
Most authors say that the cord is not easily compressed by the soft breech, but this 
is not my experience. It is best to replace the cord, hanging it over the shoulder, 
and then put in a metreurynter. 

With transverse presentation prolapse of the cord requires no special treat- 
ment. During the preparations for version the cord is to be kept clean and warm 
by putting it into the vagina and applying a vulvar plug. If the cervix is to be 
dilated by a metreurynter, the cord is first pushed up into the uterus. 

Cesarean section has been proposed for the treatment of prolapsed cord. At 
first breath it would seem that such an operation would never come up for con- 
sideration, since it is done almost entirely in the interests of the child, but the author 
can think of several conditions in which the abdominal delivery would command 
serious attention. These are: (1) An aged primipara, very desirous of a child. 
Here, if the parturient canal is unprepared. the child is almost invariably lost; 
(2) mild degrees of pelvic contraction, insufficient of themselves to indicate cesarean 
section; (3) where the religious scruples of the family demand that in all operations 
the child be given equal chances with the mother. Couvelaire and Potocki report 
successful cases. When cesarean section is considered in the treatment of prolapsed 
cord, two conditions must be insisted upon: the child must be in perfect condition 
and the motker have not even the suspicion of infection. The cervical method 
should be done and the cord not drawn upward through the uterine wound. 


PROLAPSE OF THE ARMS AND FEET WITH THE HEAD 


In general, the same causes which produce prolapse of the cord may permit the 
hands or feet to come down alongside the head. Voluntary motions of the child 
may also be mentioned. On severai occasions the author has felt the child present 
a hand at the os and then withdraw it. If the bag of waters should break at this 
moment, the extremity would be floated out. Contracted pelvis, small or dead 
fetus (lack of tonicity), and sudden rush of liquor amnii are the usual causes. The 
complication occurs once in about 350 labors. We speak of the presenting or fore- 
lying hand or foot when the extremity is felt in the intact sac at the os, and of 
prolapse when the membranes are broken and the part is in the vagina. 

Prolapse of the arm may influence the mechanism of labor. In the first place, 
it may stiffen the fetal cylinder and confer a rigidity which is harmful to normal 
rotation, and, secondly, by occupying a portion of the pelvis which the occiput 
should traverse, it may prevent anterior rotation of the same. For example, if in 
O.L.A. the posterior arm lies alongside the forehead, it will aid anterior rota- 
tion; if the anterior one comes down behind the pubis, it will delay or prevent it. 
An arm lying in the anterior half of the pelvis will obstruct labor more than if in 
the hollow of the sacrum, where there is more room. The anterior arm is the one 
usually found, and prolapse occurs oftener with occipitoposterior positions. The 
diagnosis is simple, but the accoucheur should always remember that the hand may 
be that of a shoulder presentation or of a second twin, and that sometimes the foot 
may be mistaken for the hand. 

_Treatment.—Before rupture of the bag of waters, while the head is still above 
the inlet, posture will usually suffice. Place the woman on the side on which the 
hand does not lie. As labor advances the head pushes by the arm. After the 


PROLAPSE OF ARMS AND FEET WITH THE HEAD 681 


membranes rupture, as a rule, the head enters the pelvis, the arms being held back, 
but sometimes the arm prevents the engagement of the head. Here the extremity 
must be replaced, using the half or the whole hand, under anesthesia, if necessary. 
If this fails, or if the arm falls down again, version is performed. Version is also 
done when, in addition to the arm, the cord is down or the placenta is low in the 
uterus, or any other indication for changing the polarity of the fetus exists. 

After the head has engaged with the arm nothing is done because there is 
evidently enough room in the pelvis for the two. Since labor is longer and anom- 
alies of rotation commoner, forceps are more often needed. In applying the forceps 
care to see that the blades do not grasp the arm is necessary. 

Arms in the Nape of the Neck.—Figure 561 shows a rare anomaly of attitude. 
It was described first by 
Simpson, and the author has == 
met with only two instances 
of it. About 25 cases have 
been reported, mostly Ene- 
lish. After the engagement 
of the head the arms, crossed 
above the brim, effectually 
stopped the attempted for- 
ceps delivery, and the au- 
thor being under the impres- 
sion that a distended chest 
was the cause of the ob- 
struction, it was only after 
the half-hand, under deep 
narcosis, was passed up, 
that the real reason was 
discovered. With consider- 
able difficulty the arms wer« 
gotten into proper position 
and then the instrumental 
delivery was easily com- Fie. 561.—ArMs In Nape or Neck. 
pleted. Unless such re Mrs. L. Primipara. Eclampsia. ag disease. Readjusted arms. For- 
placement of the arms is wee 
possible, the case will be formidable. Version was successful in Simpson’s, Gray’s, 
and Lambert’s cases. Craniotomy may have to be done; then, when sufficient room 
is procured alongside the crushed head, the arms may be reached and either pushed 
out of the way or drawn down. 

Prolapse of the foot alongside the head is very rare, and only 7 such cases 
occurred in the author’s experience. Version in each instance was easy, though 
most authors say it is difficult under the circumstances. Since the fetal cylinder 
is made rigid, slow advance and delayed rotation are usual, and, therefore, forceps 
oftener needed. If the foot prevents engagement of the head, it may be pushed 
away and the head led into the pelvis by combined manipulation; if this does not 
succeed, version is the treatment. If the foot and head have engaged in the pelvis, 
watchful expectancy and forceps, if needed, are recommended. 
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CHAPTER LI 


ANOMALIES OF THE PASSENGERS (Concluded) 
DYSTOCIA DUE TO EXCESSIVELY LARGE FETUS 


OxpeEr writers report the birth of children weighing 23 and 24 pounds (Ortega, 
Rachel, and Neumer, quoted by Dubois in 1897). Beach reported a giantess’s child 
weighing 10,773 gm., about 225 pounds, and being 76 cm. long; Belcher, one of 25 
pounds; Moss, one of 24 pounds, 2 ounces, and 35 inches long. It is best to accept 
the stories related by patients as to the immense size of their previous children with 
much reserve, because they are usually exaggerated or mere guesses. The largest 
child delivered by the author weighed 14 pounds and necessitated cesarean section. 
It was diseased and died with high fever in sixteen hours. One weighing 123 pounds 
was delivered by forceps and survived. In the service of the Chicago Lying-in Hos- 
pital and Dispensary, in over 40,000 cases, only 7 children weighed more than 12 
pounds, and in 24,000 hospital cases only 8 weighed over 12 pounds, 5443 gm. All but 
one of these children gave rise to marked dystocia. Brodhead gives the literature. 

Given a normal pelvis, normal powers, and a normal presentation, position, 
and attitude, nature is usually capable of accomplishing the delivery of children 
weighing up to 9 pounds without very great difficulty. 

Etiology.—(1) Partus serotinus, prolonged pregnancy, carrying overterm, has 
been recognized as a cause of overdevelopment of the child, and, though questioned, 
was proved by von Winckel (see p. 117). In addition, my own studies show that 
the bones become harder, less malleable, the spine stiffer, the fat and muscles 
firmer, and the head actually larger and more square in shape, with pointed pari- 
etal bosses. The fontanels are smaller, the sutures almost closed and in appo- 
sition. Sometimes children carried overterm are lighter in weight relatively to 
their increased length, but the difficulties of delivery, rather than being dimin- 
ished by the long narrow fetal cylinder, are really augmented, because of the lack 
of moldability. (2) Overeating in pregnancy is not a common cause of overdevelop- 
ment of the fetus, but experience shows that women of the better situated classes 
and those of indolent habit have larger babies than those that have to work hard 
and are poorly fed in pregnancy. Evvards, of the Iowa State College, by experi- 
ments on pigs and sheep, has proved that a diet rich in proteins and calcium makes 
large and strong offspring. If at the same time the mother be prevented from 
getting proper exercise, dystocia will result. In France and Germany special 
maternity provision is made for these women with a view to improving the off- 
spring. The war diet in Germany, contrary to what was expected, has resulted 
in larger children than in times of peace (Momm). (3) Multiparity—children 
of later pregnancies are usually larger than that of the first, but an exception is 
to be noted in old primipare with male children. These are likely to be large and 
a frequent cause of dystocia. (4) Large parents usually have large children, which 
is fortunate only if the mother exceeds the normal size, because then her pelvis 
will accommodate the child. A large father may procreate children which the 
mother cannot deliver. In one of the author’s consultations the third wife of a 
very large and powerful man died, as did the other two, from obstructed labor. 
(5) Finally, no particular cause being found, it is supposed that some factor pro- 
ducing a large ovum may be the reason for the overgrowth of the fetus, or perhaps 
the endocrine glands should be invoked. Osler says babies over 9 pounds suffer 
from hypothyroidism. The children in placenta previa and other placental anoma- 
lies are usually small. 

. Course.— During pregnancy, overdistention of the belly may cause the same 
disturbances as twins (which are usually suspected); these are: a feeling of great 
682 
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weight, dyspnea, edema, albuminuria, pendulous belly, ete. If labor is postponed, 
intermittent false pains may annoy the woman for several weeks. Labor is slow, 
and usually characterized by weak pains (from overdistention), with early rupture 
of the membranes, because the head engages late. Cephalic presentations are the 
rule. Occipitoposterior positions are very common. In general, the course of 
labor resembles that in contracted pelvis of the justominor type. If the head is 
not too hard, it molds into the pelvis and is delivered under strong bearing-down 
effort or by the aid of art. The broad shoulders then cause delay. Girls have 
broader shoulders than boys when compared with the size of the head. After the 
head is out, it snaps back against the perineum, pressing this upward into the pelvis, 
due to the elasticity of the fetal neck. Unless the shoulders can be brought down, 
the child quickly dies. Anomalous mechanisms are very common, but delay in 
engagement of the shoulder-girdle is the usual cause of the trouble, and this is be- 
cause it is too large or incompressible. Rupture of the uterus may occur in the 
dystocia due to the delivery of voluminous shoulders. Even the breech may be so 
voluminous that its delivery is slow. 

Postpartum hemorrhage and anomalies of placental separation are more fre- 
quent than usual, because the large uterus needs time to retract on itself and may 
not do so perfectly. Lacerations must also be expected, especially if any manipula- 
tions were required. 

Diagnosis.—A very large, protuberant belly will excite the suspicion of an 
overgrown child, of twins, or of hydramnion. Absence of fluctuation will exclude 
the latter, and the recognized methods will usually suffice to discover two fetuses. 
Cephalometry (q. v.) is giving better results since it is being practised more. If 
the accoucheur will, in every case, endeavor to determine accurately the size of the 
child before the birth, and control his findings by later measurements, he will ac- 
quire a degree of accuracy in estimating the size of the fetus which he would not 
have believed possible. The size of the fetus is just as important a matter for the 
obstetrician to know as the size of the pelvis. Of nearly equal moment is the hard- 
ness of the fetal head. This is determinable by bimanual palpation, from the size 
of the fontanels, and by noting how well the bones of the head overlap as the latter 
enters the pelvis under the influence of the pains. After delivery of the head a 
stoppage of labor usually results from the big trunk, but the possibility of anomalous 
mechanisms of the shoulders and of tumors of the fetal body, or dorsal displacement 
of the arms, must be remembered. In a breech presentation the size of the part 
will give a good indication, and especially if the foot is down. A large leg and foot 
usually means a large child. The z-ray will help. 

Prognosis.—For the mother, it depends on the degree of disproportion between 
the child and the pelvis, and if this is very great and goes unrecognized, the mother 
may die—of ruptured uterus, sepsis, exhaustion, or inflicted injuries. Ordinarily, 
however, the mother may be successfully delivered if the child weighs not over 5000 
gm. (11 pounds) and other conditions are favorable. The delivery of an enormous 
child through a normal pelvis is harder than the delivery of a normal child through 
a contracted pelvis, even when the proportions are the same. For the child, the 
prognosis is not so good. Many more die in labor, from asphyxia, compression of 
the brain, and from the injuries inflicted in operative delivery. Intracranial hemor- 
rhage, fissure-fractures of the skull, cephalhematomata, spoon-shaped depressions, 
Erb’s paralysis—all are more frequent. It must be remembered that sometimes 
these large children are diseased—for example, suffering from anasarca, universal 
hydrops, or myxedema. After delivery the large children lose more in weight, 
even proportionately. Winter, upon examining 785 mentally deficient children, 
found that 9 per cent. were born after prolonged pregnancies. 

Treatment.—As was already said, the author considers it unwise to allow 
women to go far overterm, and when, after careful consideration of all obtainable 
information, subjective and objective, he decides that the usual period of gestation 
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has been completed, he induces labor. (See Prolonged Pregnancy.) This proced- 
ure is still more necessary, and may be done several weeks before term, when the 
woman gives a history of large children and difficult labors. Prochownik instituted 
a Special dietary for such cases, hoping thus to diminish the size of the child, but in 
my cases it was not successful, which failure other authors also admit (Ballantyne), 
and the experience with war rations in Germany confirms. 

During labor the important thing is to discover early that the infant is large, 
because a cesarean section may be the easiest and safest for both patients. Hebos- 
teotomy is not advisable as a primary selection, because of the dangers to the soft 
parts. If the disproportion is recognized only after the favorable time for cesarean 
section is past, a high degree of expectancy is to be employed. Occipitoposterior 
positions are to be early corrected, and then labor allowed to proceed until the head 
is firmly engaged. High forceps operations are bad in these cases, but not so bad 
as version, which should be avoided, if at all possible, and especially in primi- 
pare. If nature fails, and the accoucheur with his forceps cannot bring the large 
and often stony-hard head into the pelvis, extraperitoneal cesarean section, pu- 
biotomy, and craniotomy are the alternatives. 

Difficulty in the delivery of the shoulders is overcome as follows: (1) Have the 
woman bear down forcibly and aid same by Kristeller’s expression. (2) Try to 
rotate the shoulders into a favorable diameter, which will usually be an oblique, by 
pulling on the shoulder with the inside finger and pushing from the outside, seeking 
to tuck the shoulder down behind the pubis. (See Fig. 88U.) (3) Try to insert 
the finger into the posterior axilla and thus pull the shoulder down; failing 
the posterior, try the anterior; sometimes it is possible to bring this one into the 
pelvis from behind the pubis. (4) Bring the posterior arm down and out, going 
up into the uterus with the whole hand; failing this, try to bring the anterior arm 
down from behind the pubis. Lubricate parts well and be very gentle, but if this 
does not succeed, use force, well applied, of course, risking a fracture of the ex- 
tremity. In one case I deliberately fractured the humerus and saved the child’s 
life. After one arm is down the extraction is usually possible; if not, get the other 
arm also. Should the child have died during these prolonged manipulations, all 
haste should be at once abandoned; cleidotomy and evisceration are now in order. 
A deep episiotomy is almost always necessary in these cases, otherwise the perineal 
floor, including the sphincter and rectum, will be injured, often extensively. 

Morcellation of a giant child is one of the most formidable tasks that can con- 
front the accoucheur, and on several occasions the vaginal operation had to be 
abandoned and cesarean section resorted to finally. Amputation of the uterus 
should be done in such cases to forestall sepsis. 


RIGOR MORTIS 


Should the child die before delivery, the rigor mortis may be a cause of dystocia. 
Few such cases are reported because it seldom happens that the birth occurs during 
this temporary condition, and many times it is not recognized; finally it is not 
constant. The child figured on p. 581 gave rise to real difficulty in labor; the 
forceps operation was very laborious; it was necessary to insert the whole hand for 
the purpose of pulling down the shoulders, and even the trunk came hard. Frac- 
tures of the extremities have occurred in such deliveries. 


ENLARGEMENT OF PARTS OF THE CHILD 


Hydrocephalus may give rise to severe dystocia. Both external and internal 
forms are observed, and the skull may contain several quarts of fluid and have 
a circumference of 80 cm. (Fig. 562). Nothing is positively known of the causes, 
but syphilis seems to have some effect, and in general what was said in the chapter 
on Monsters applies here. The frequent association of hydrocephalus with spina 
bifida, club-foot, fetal rickets, ascites, ete., is to be emphasized. 


HYDROCEPHALUS 685 


Course.—Pregnancy may be interrupted because of a non-viable hydrocephalic 
fetus. Labor is usually a little premature, and is often notable because of weak 


pains, but, owing to overdistention and 
thinning of the lower uterine segment 
and the mechanical obstruction to 
labor, rupture of the uterus is a fre- 
quent complication. For example, in 
Schuchard’s 74 cases 14 had uterine 
rupture. Breech presentation is much 
more frequent than usual, and the soft 
head comes through easier than when 
it leads the way. A small hydroceph- 
alus may be delivered easily, or with 
only slight help from art; a larger one 
always gives trouble, but, curiously, a 
very large head not strongly distended 
and with soft bones may mold its way 
through the pelvis. A dead and macer- 
ated fetus may also pass easily, espe- 
cially if the pains are good. Pressure 
necrosis and fistulas, from prolonged 
labor and operative errors, are some- 
times observed. The head remains 


Fic, 562.—HyprocepHatus (Museum of Northwestern 
University Medical School). 


Fic. 563.—HyprocerHaLus, Moupine irs Way INTO PELVIS. 
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i ime, and the signs of thinning of the lower uterine segment are early 
Sed aeeeaenet Apieed bursts under the action of strong pains or during 
extraction. The fluid may escape outside or under the skin, or a spina bifida bursts 

s it out. 
rs seme, hemorrhage from atony of the uterus and from the frequent lacera- 
tions is observed. The mother, therefore, is much endangered by hydrocephalus 
unless it is recognized early, in which event the only mortality and morbidity should 
be those of normal labor. Since the disease is so fatal to the child, our operative 
measures usually do not consider it, but many cases are recorded where the child 


Fie. 564.—PunctTurRE or HyDROCEPHALUS WITH TROcAR. Note Spina Brripa (author’s case). 


survived either spontaneous or instrumental delivery. Even in one case where the 
head was perforated to facilitate delivery the infant lived six weeks. Nearly all 
the children die within a few years, and hardly any are cured. 

Diagnosis.—From the accoucheur’s standpoint, this is the most important, 
and if only the possibility of such a complication be kept in mind, it is very easy. 
Mistakes are due more to carelessness than to ignorance. Abdominally, the large 
size of the uterine tumor, the tense lower uterine segment, the rigidity of the abdo- 
men, the broad head (over the inlet or in the fundus), the lack of engagement, the 
tendency to inertia uteri, call attention to some anomaly. Rectally, the vault of 
the pelvis is empty. Vaginally, the broad sutures and large fontanels, the large 
flat elastic dome that seeks to enter the inlet, but remains high, will almost clinch 
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the diagnosis. If the bones of the cranium are thin, the crackling craniotabes 
will be felt, and by bimanual palpation, the use of which is too much neglected 
in obstetric diagnosis, the immense size of the head is easily distinguishable. In 
the differential diagnosis a small hydrocephalus must be separated from a large 
but normal head. A thin-walled hydrocephalus may simulate the bag of waters 
or the urinary bladder. Macerated and edematous fetal scalp, cystic tumors on 
the head, encephaloceles, and tough membranes have been wrongly diagnosed. 
A hydrocephalic child presenting by the breech is usually not discovered until 
the head is arrested at the inlet. Occasionally a spina bifida or other deformity 
will excite suspicion of an associated hydrocephalus. 

Treatment.—Since the child almost invariably dies and is doomed to early 
death even if delivered alive, all effort is directed to save the mother. Perforation 
of the head with a trocar is the operation recommended by almost all writers. A 
long scissors will do if a trocar is not at hand, and the hole is made in the most ac- 
cessible part of the head. In breech cases a spot beside the ear is usually the best, 
but the operation has been performed through the mouth and the spinal canal. 
Where the possibility exists that the child may survive the delivery, the spot chosen 
for the puncture should be away from the cerebral sinuses. 

After the fluid is evacuated the collapsed cranium offers little resistance to the 
soft parts and is usually quickly delivered. Should an indication for rapid delivery 
arise in a head case, traction may be exerted on the collapsed sac, and if this tears, 
as is usual, the cranioclast may be applied to the base of the skull and the cervical 
spinal column. Version may also be done, but a skilful operator will seldom need 
to expose the uterus to the additional risk of rupture thus involved. 


DISTENTION OF THE ABDOMEN 


This may result from ascites, enlarged liver, neoplasms and cysts of the liver, 
congenital cystic kidneys, dilated bladder or ureters, and a few other isolated con- 
ditions. Ascites accompanies most of those mentioned. Syphilis plays an im- 
portant réle in the causation of ascites, fetal peritonitis, and liver diseases. The 
diagnosis of excessive abdominal distention of the fetus is seldom made until delay 
in the exit of the child is manifest. Great abdominal distention of the mother or 
polyhydramnion will only direct attention to the possibility of a fetal anomaly. 
In head cases, after the shoulders are ready to escape from the vulva, progress is 
arrested, and in spite of strong traction delivery may not be effected. EZxamina- 
tion with the whole hand will clear the diagnosis. Fig. 565 shows a case of labor 
arrested by congenital cystic kidneys. Since the breech did not advance, the hand 
was inserted and the large belly easily circumscribed with the fingers. 

Treatment.—In head presentation, after the head is born and the distended — 
trunk will not come, several ribs and the sternum are to be exsected with Siebold’s 
scissors, the lungs and heart removed, the diaphragm punctured, and the abdominal 
contents thus evacuated. When the breech presents, simple puncture of the belly 
suffices in ascites, but if there is a solid tumor also, it is removed by morcellation. 
Dorland gives literature. 


TOUGH MEMBRANES 


The membranes are sometimes a source of obstruction to labor, and a slightly 
increased resistance here may be the cause of great delay. They may be either 
adherent over the internal os and lower uterine segment, thus preventing the dila- 
tation of same, or they may be so tough that they do not rupture when the cervix 
is dilated. In either case labor is retarded: in the one at the beginning, in the other 
at the end, of the first stage. The second is easily recognized—delay after complete 
dilatation. 
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Lack of progress in the first stage of labor, due to adherent membranes, oy va 
suspected when the os dilates very slowly in spite of good contractions, the o 
being well down in the pelvis, the completely effaced cervix fitting it closely like 
a cap, and the membranes stretched tightly over the scalp, with no, or hardly any, 
forewaters. The adherences may be felt. Labor may be delayed one or two days 

such a condition. 
4 eee ae the first stage it is advisable to push up the head a little, 
loosen the membranes all around the margin of the internal os to the extent of one 
inch, and allow a little liquor amnii to come down, to make a good hydrostatic 
dilator. After several hours, if delay is still manifest, it is justifiable to rupture 


Fie. 565.—Cona@eniTau Cystic KipNEYs witH AscITEs OpstTRucTING LaBorR (author’s case). 
After the ascites was let off the large kidneys still gave difficulty. 


Patient’s sister had a similar anomaly, but not se 
marked. 


the membranes. Indispensable conditions for this little operation are: Occipital 
presentation and engagement of the head, effacement of the cervix, normal pelvis and 
soft parts. 

When tough membranes do not rupture after complete dilatation of the cervix, 
but delay is manifest for one or two hours, it is justifiable to rupture them Con- 
ditions are: the pelvis may not be contracted; the child not too large; the head 
must be well fixed on the inlet; the presentation and position must be normal. 
Special additional indications are required in those cases where these conditions 
are not fulfilled. 

The parturient is placed in the elevated Sims, or knee-chest position, if the 
head is not deeply engaged, so as to prevent the prolapse of the cord and extremities, 
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the membranes are pierced with a pointed instrument—scissors, for example— 
and the finger immediately placed against the opening. This is to permit only the 
slow escape of the liquor amnii, which guarantees the safety of the cord. As the 
liquid slowly trickles away, the assistant from the outside forces the head into the 
pelvis. Should the waters start to come with a rush, the operator holds the labia 
together, thus closing the vulva. When performed for the proper indication and 
under filled conditions, labor usually terminates very quickly. Always pierce 
membranes gently—don’t plunge—danger of uterine rupture. 


DRY LABOR 


At any time during pregnancy the membranes may rupture. Pains almost 
always come on within a few hours or days, and the uterus empties itself. 

If the accident occurs in the early months the membranes collapse, the fetus 
develops outside of them, and pregnancy may continue for as long as one hundred 
and twenty days (Meyer-Riigge)’ This condition has already been considered (see 
p. 516). It is called graviditas exochorialis, and the main symptom is hydrorrhea 
gravidarum. Breech presentation is almost the rule in such eases, the child is 
usually deformed, is seldom viable, and the placenta shows a ‘‘margo” in nearly 
all cases, the shrunken membranes hanging around the insertion of the cord. Ab- 
normal third stage has nearly always been noted. 

Rupture of the membranes in the later months of pregnancy, with few excep- 
tions, is followed by labor within three or four days. I observed one case where 
labor was delayed ten days. Ahlfeld observed one of thirty-three days; Coston, 
of fifty days, but lacking microscopic proof. It sometimes requires other agencies 
to get the uterus into action after the membranes are open. 

The causes are mechanical maladaptation of the presenting part to the cer- 
vix, abnormal thinness of the membranes, hyaline degeneration (Belosor), cervi- 
citis and vaginitis, the last having a bearing on the clinical course of labor and prog- 
nosis. 

The treatment of premature rupture of the bag of waters is expectancy, rest 
in bed, and sedatives. Coitus, douches, and examinations are forbidden in order 
to preserve the amniotic cavity from infection. In the later months of pregnancy, 
owing to the patulousness of the cervix, rupture of the membranes is often succeeded 
by fever, and, therefore, I usually do not wait for pains to supervene. If the child 
is surely viable, and the uterus does not assume action within two or three days, I 
usually start it by quinin and castor oil or by inserting a colpeurynter. 

When the membranes burst shortly before or early in labor, it is a very unwel- 
come accident. The case is then called a “dry labor.” Special disadvantages 
attach to it in cases of shoulder, breech, face presentation, occipitoposterior posi- 
tions, and in contracted pelves. The gentle cervical dilator is lost (see p. 125) and 
the cervix may suffer injury; the hard head pressing on the cervix causes more pain; 
the increased friction of the child against the dry uterus delays progress. The 
uterine wall applies itself to the irregularities of the fetus which irritate the muscle 
to irregular contractions, constriction rings being prone to form. All these factors 
tend to prolong the labor, and make anomalous and inefficient pains. Rotation 
is often arrested, the cervix remaining undilated, swollen, edematous, the patient 
becoming discouraged and exhausted, or getting into a highly excited state. The 
child suffers from injurious compression, since the brain is exposed for hours to the 
full power of the forces of labor. Since frequent internal examinations are required, 
and very often operative interference, the dangers of infection are added to those 
of injury. The amniotic cavity becomes infected, and W arnekros has shown that 
a temporary bacteremia occurs. Slemons found bacteria under the epithelium 
of the amnion, and also showed that the child may die during or shortly after labor 
from infection thus acquired—a contention the author has held for many years. 
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The mortality and morbidity of both mothers and babes are increased in dry 
labor. In primipars premature rupture of the membranes is more serious than in 
multiparz, indeed, in an aged primipara at term, with a hard resistant cervix and 
perineum, with dry labor, one might well consider laparotrachelotomy. 

Treatment.—In general, one tries to prevent the premature rupture of the 
membranes by proper conduct of labor, care during examinations, etc. To reduce 
the danger of infection, as few internals as possible should be made, and rectal 
exploration done instead. To preserve as much of the liquor amnii as possible 
and aid dilatation of the cervix a colpeurynter may be employed, only, however, in 
healthy vagine. Bauer in 1902, and Stowe in 1905 invented colpeurynters with a 
channel through which the lost liquor amnii could be replaced by salt solution 
(Wieloch., Lit.). While expectancy will have to be long, one must not outstay 
the patient’s strength, psychic as well as physical. It may be wise to give the 
woman a few hours respite by a hypodermic of % gr. morphin, y5o gr. scopolamin, 
and 30 er. bromid of soda, per rectum. Upon awakeaing, the pains may be better. 
After constriction rings have formed in the uterus, labor usually comes to a stand- 
still. The cervix is now found edematous and undilatable—tearing under attempts 
to stretch it, and soon the child begins to suffer. 

If rotation has been arrested, under deep anesthesia the child may be properly 
placed, the head drawn into the pelvis with forceps, the ease being then left to 
nature or to respond to a new indication for delivery. The accoucheur should 
remember that a forced forceps delivery through unprepared soft parts always 
results in deep cervical and broad-ligament injury as well as vaginal and perineal 
damage—functionally, nearly always irreparable. If foreeps delivery becomes 
necessary, episiotomy, indeed, perineotomy, had better be performed, both to limit 
the lacerations and relieve the baby’s head’from compression. Postpartum hem- 
orrhage, not infrequent, requires the usual treatment. One should make sure 
that the uterus is empty, since a slight rise of temperature is not rare during the 
puerperium, and one wishes to be on this point, at least, secure. 
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CHAPTER LII 
ANOMALIES OF THE PASSAGES 


Dystocra due to anomalies of the soft parts is more frequent than that due 
to the bony pelvis. Both give the accoucheur many intricate problems, especially 
since he is required to manage labors after the numerous operations performed for 
the relief of gynecologic complaints. In order will be considered: (1) Dystocia 
due to anomalies of the parturient canal; (2) that due to diseases of the bladder—(3) 
of the rectum. 


ANOMALIES OF THE PARTURIENT CANAL 


Most of these have already been studied under the Pathology of Pregnancy. 
Reference has been made to the relation of tumors to pregnancy and labor, to 
hematoma of the pelvic cellular tissue, to varicosities, hemorrhoids, etc., and the 
congenital deformities of the genitalia have also been described under the heading 
of Local Diseases Accidental to Pregnancy. 

Rigidity of the Cervix.—Older writers distinguished two kinds: the spasmodic 
and the anatomic, in the latter there being an organic change in the cervical tissue. 
Spasmodie rigidity has already been described under Anomalies of the Uterine 
Action. Rigidity of the cervix due to disease is rather rare, which is remarkable 
when one thinks of the number of diseased uteri which make up the clientele of the 
gynecologist. During pregnancy the extreme softening of the tissues provides 
for the great dilatation required in labor. Causes of such rigidity are: chronic 
cervicitis, scars from cautery, nitrate of silver treatments, Emmet’s operations, or 
amputations; scars from old ulcerative processes, especially those following infections 
postpartum—carcinoma, etc.; syphilis, senility of the tissues (old primipare); ad- 
hesion of the membranes around the internal os, conglutination of the external os. 

Conglutinatio Orificii Externt (Fig. 566) is a condition where the few circular 

fibers around the external os refuse to dilate; as a result, the cervix is not opened, 
but thinned by the head, and it may be delivered externally, still covering the head. 
The condition is not a true conglutination, and a better name should be selected 
for it. The os cannot always be found by the finger, but the opening can be seen 
in the speculum as a tiny hole with a little mucus, and surrounded by a very red 
ring. By pressure with the finger the resistance of the external os is overcome, and 
then the dilatation usually goes on rapidly. 
. Old primipare often have hard cervices. Dilatation is very slow and sometimes 
incomplete. The cervix contains muscular and elastic fibers, the muscular strands 
drawing the cervical walls actively apart. If the fibrous tissue predominates, there 
is no autogenous dilatation of the cervix, and the hydrostatic effect of the bag of 
waters is not enough. Since the membranes in old primiparee often rupture early, 
the mechanism of the first stage is deprived also of this help. Further, the uterine 
pains in old primipare often leave much to be desired. 

Adhesion of the membranes around the internal os is a not infrequent cause 
of delayed dilatation, since it prevents the action of the dilating fibers. Mild 
forms of rigidity or apparent rigidity are due to inefficient pains. Owing to the 
delayed labor and occasionally to circulatory disturbance, the cervix gets thicker, 
harder, inelastic, and sometimes edematous. No progress may be noted for hours, 
and, unless relieved, the case passes into the dangerous class of obstructed labor. 
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Syphilis causes a very serious form of cervical rigidity, and is, Ore ee 5 
the whole cervix is changed into a tough, fibrous, ie a ee aie 
section and craniotomy have been found necessary. Scars ie u ae 
close up the cervix so that the finest probe a ame a ear ee Fs 

i i hed o e vault o 
as sometimes happens, the cervix has sloughed ol, mere 
i i to the uterus cannot be lound. 
one arched, smooth scar, in which the opening 1n : nee 
hi dition, complicated by a rectovagin 

of my Porro cesareans was for this con . 
Fran the result of a previous puerperal septic process. Obstruction of the 

ix is one of the causes of ‘‘missed labor. : 

Sa ahe in cases of cervical disease, shows delay in the first stage, and a great 
? 


Internal os 


Fie. 566.—ConeLurinatTio Ortricit ExXTERNI. 


deal depends on the site and extent of the stricture. If it is in the supravaginal 
portion of the cervix, the worst forms of dystocia arise; if in the vaginal portion, 
the case is easily handled, and there are intermediate forms. Under the action of 
the pains the cervix dilates up to the point of obstruction. If the pains are strong, 
the uterus healthy, and the stricture not too rigid, nature finally succeeds in pro- 
curing a passage for the child. If not, labor stops, the child dies, the cervix may 
tear, the child being born through the rent, or the uterus may rupture and the child 
escape into the abdominal cavity, or (rarest) the cervix may tear off circularly in 
part or in toto. At the Chicago Lying-In Hospital a colpeurynter, put in the 
uterus to facilitate delivery through a scarred, indurated cervix, was expelled, 
bringing the cervix torn off circularly with it. Usually the posterior cervix is 
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torn, the child escaping through the rent, the ring-like piece hanging alongside it. 
Severe dystocia due to pathologic cervices is rare. Shght induration, which 
lengthens labor but allows spontaneous termination, is fairly common. A large 
number of children are lost through delay caused by rigidity of the cervix 
(Seitz). 

Diagnosis.—Not every hard cervix is caused by anatomic disease. As was said, 
abnormal uterine action can produce secondary cervical rigidity. The diagnosis 
must comprise the cause, the nature, the location, and the extent of the stricture, 
also the relation of surrounding organs; for example, as in one case where the cervix 
in toto was missing, the bladder lay close to the rectum, and a rectovaginal fistula 
coexisted. It is most important to distinguish between anatomic rigidity and that 
due to functional disordered labor, both sometimes named “rigid os” (p. 623). 

Treatment.—Cesarean section as a primary operation is to be performed where 
a careful examination has proved that obstruction exists, unamenable to the 
ordinary methods. If the stenosis of the cervix is very marked, the Porro operation 
should be done, because the passage will be too small to permit the escape of the 
lochia. In cases where the stricture does not appear to offer an insuperable obstacle 
to labor, the action of strong pains is to be awaited. When it is evident that 
nature has accomplished as much as she is able, art steps in to aid in overcoming 
the rigidity. Five methods of dilatation of the cervix are practised: (1) By means 
of the hands, advocated since the time of Celsus, and perfected by Bonnaire and 
Harris; (2) the use of rubber balloons; (3) instrumental dilators of the glove- 
stretcher design, of which Bossi’s is the best known; (4) the incisions of Dihrssen— 
hysterostomotomy; (5) the vaginal cesarean section of Diihrssen. 

In mild cases, where the cervix is effaced and the os more or less dilated, the 
fingers usually are able to stretch the opening sufficiently to permit delivery. 
Almost invariably the cervix tears more or less. If the ring is too tough to be 
stretched, clean incisions radiating to the fornices may be made. When the 
cervix is not effaced, these methods are dangerous and inefficient. If an indication 
for rapid delivery on the part of the mother or child does not exist, a metreurynter 
is to be put into the uterus and the effect of the hydrostatic dilatation tried. Often 
the cervix will soften sufficiently. If it does not, or if delivery is required, the 
vaginal cesarean section is the operation of choice. (See Chapter LXIX.) In cases 
of annular rupture of the cervix nothing can be done if the amputation is complete 
except to whip the vaginal edge over the raw surface as much as possible. If in- 
complete, the detached portion may be sutured in place if the accoucheur considers 
its nutrition not too much compromised; otherwise it should be removed, always 
cutting off as little as possible, to avoid stricture of the cervix, and covering the raw 
surface with the vagina if it can be gotten into place. 

Stenosis of the vagina is an occasional cause of dystocia. 

Etiology —Congenital deformities, duplicity (already considered), atresia 
(usually causes sterility), vaginal bridges or septa (the relics of congenital duplicity), 
tumors in and near the vagina, hematoma of the neighboring cellular tissue, cica- 
trices from previous ulcerative processes, puerperal sepsis or injury following labor, 
scarlet fever, diphtheria, measles, variola, syphilis, and gonorrhea. In one of the 
author’s consultations the cervix and vagina sloughed out in toto after a hard, high, 
forceps delivery, leaving a narrow, tortuous passage, hardly sufficient for the men- 
strual discharges. In another, after measles, a portion of the vagina became saccu- 
lated and contained pus, and the cavity burst during delivery. (See also Brindeau.) 
Sometimes, in small women, the vagina is too narrow for safe delivery. In women 
who have been married a long time without children, and in prostitutes, the vagina 
may be constricted and tough, so that it will not dilate, but when forced, tears. 
Old primipare also are likely to have rigid vaginas, and in cases of frigiditas sexu- 
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alis the author has often found a short, dry, indistensible passage. Finally, the 
vagina may be relatively too small; that is, it may be normal, but in the presence 
of some indication for immediate delivery it is unprepared for rapid dilatation. 

Labor in cases of vaginal atresia is not delayed until the head reaches the 
point of obstruction. Congenital septa or bridges are usually pushed aside or 
torn through by the presenting part; rarely is discission required. Tumors may 
be flattened or even extruded before the head, as occurred in one case of large 
vaginal cyst in the author’s practice. Vaginal rigidity is usually overcome by the 
powers of nature, the vagina softening or dilating, though sometimes splitting longi- 
tudinally—the last oftener during operative interference. Even a scar may some- 
times soften and dilate under the influence of the pains, but scars often give rise 
to obstinate dystocia. 

Diagnosis.—This is easy, the finger meeting a hard ring or narrow passage 
beyond which the cervix is felt, but care is required to determine how much the 
contiguous organs are involved. Sometimes the vagina folds up before the on- 
coming head and a stricture is simulated (Fig. 118). Such a fold is soft and easily 
pushed open. Even rectally a hard rigid cervix may be recognized, but probably 
not vaginal anomalies. 

Treatment.—Cesarean section is performed when the first examination shows 
an insuperable obstacle to delivery, and if the passage is apparently too small to 
allow the escape of the lochia, the uterus must be amputated. A cicatricial septum 
may be split by three or four radial incisions, care being exercised to avoid opening 
the rectum or bladder. Occasionally a stricture may be dilated with a colpeurynter. 
A rigid or small vagina may be better prepared for the dilatation it has to 
undergo by means of the colpeurynter. During operative delivery a narrow, tight 
vagina must not be allowed to burst: it is better to incise it. Since the tears almost 
always occur in the lower half, a deep vaginoperineal incision will usually suffice 
(wide infra). A vaginal tumor may be enucleated, or at least enough of it removed 
to permit extraction of the fetus. A cyst may be enucleated or, if need be, 
punctured. A hematoma may be punctured, the clot evacuated, and, after de- 
livery, the cavity packed with gauze. 

Rigid Peivic Floor.—Two forms of rigidity of the pelvic floor may be distin- 
guished, anatomic and spasmodic. Disease of the muscles or connective tissue may 
compromise the dilatation of the parts—for example, syphilis, scars from injury 
or from previous labors, the cicatrices following repair operations, hematoma, and 
hypertrophy of the muscle. Bicycle-riding hardens the perineum, and old primi- 
pare will often present such a complication in addition to rigid vagina. Spasmodie 
rigidity may be found in those women subject to vaginismus; it is a spasm of the 
levator ani muscle, and in one of Benicke’s cases necessitated the use of forceps. 
Sometimes a nervous, apprehensive parturient will contract the outlet of the pelvis 
and stop labor. Here a narcotic, by relieving the pain, aids delivery. 

Labor progresses until the presenting part is on the perineum, and then delay 
is manifest. If the parturient has a good reserve store of strength, she will be able 
to overcome the added resistance. If not,—if it has been wasted by premature 
bearing-down efforts or if the woman has an oversensitized nervous system,—arrest 
of the head now occurs and exhaustion begins, the life of the fetus also coming 
into jeopardy. 

Seitz (loc. cit.) shows the importance of rigid pelvic floor in his statistics from 
the Munich Maternity, by proving that one-third of the fetal deaths in head pres- 
entation are due to delay in labor at this point. Our own experience confirms this 
and emphasizes the strong necessity to listen to the fetal heart-tones every few 
minutes toward the end of the second stage. By following this practice a very 
large number of children will be saved. 


Diagnosis.—Delay at the end of the second stage demands careful examination. 
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One will diagnose a rigid pelvic diaphragm only when it is manifest that the head 
presses firmly on the pelvic floor but does not advance. To be eliminated as causes 
of delay are contracted bony outlet (funnel or masculine pelvis), overgrowth of the 
child, faulty rotation (deep transverse arrest—occipitoposterior), enlargement. of 
the trunk of the fetus, a short cord, and primarily weak pains. The diagnosis of an 
asphyxia threatening the child forms part of the accoucheur’s duties at the same 
time. 

Treatment—When the parturient has shown her inability to overcome the 
resistant pelvic floor, or when the child begins to show signs of asphyxia, delivery 
must be accomplished. One should not wait until the mother is exhausted or 
until her nervous system is tried to the limit; rather one should determine how 
much nature can accomplish, not how much she can endure. Resistance at the 
outlet may often be overcome by a deep episiotomy, and this little operation will 
obviate many applications of the forceps. If the birth does not now occur, forceps 
are applied and nothing has been lost, because in all probability episiotomy would 
have been done in any case to avoid deep rupture of the perineum. Tetanic spasm 
of the levator ani is treated by anesthesia, failing which the forceps are used. 

Stenosis of the Vulva.—Congenital closure of the vulva is usually complete, and. 
when an opening exists, it leads to a deformed uterus and tubes, so that conception 
is almost unknown. As a unicum may be mentioned the case of von Meer, of 
pregnancy in the uterus connected with the bladder, coitus, and abortion per 
urethram. Acquired closure of the vulva may result from injury—burning with 
fire or acids {author’s case), inflammation with ulceration in childhood. <A pin- 
hole hymen may offer a distinct resistance to the exit of the head. In one of the 
author’s cases, when cut, the hymen was one-fourth inch thick. Hymenal septa 
may offer a slight barrier to progress, but they usually break, or can be easily 
snipped in two. Edema of the vulva resulting from prolonged and obstructed 
labor may sometimes be very great, and the labia may even slough off. This is 
usually due to concomitant infection. Sometimes the edema seems to aid the 
dilatation of the vulva; again it seems to predispose to lacerations of the tissues. 
Varicosities do not delay labor, but they comport the dangers of hemorrhage and 
hematoma. 

Treatment.—When it is plain that the vulvar outlet is holding the presenting 
part back, the resisting ring is either to be stretched with the fingers or incised 
(episiotomy). A closed hymen is incised radially. In the author’s case of sten- 
osis of the vulva due to carbolic acid burn the child was delivered outside the bony 
pelvis under a tough, glistening scar, which, with the skin, dissected itself off the 
perineum and thighs to the extent of 6 inches. After a long median incision had 
released the dead fetus the flaps were readjusted and sewn in place so as to form a 
new vulva and a shallow vagina. 

Infantile Genitalia.—Infantilism of the genitalia is not very rare, and often 
leads to absolute or “‘one-child” sterility. It is one of the findings of the status 
hypoplasticus. Dysmenorrhea, dyspareunia, frigiditas sexualis, nervous weakness, 
and a syndrome which resembles Basedow’s disease are the usual symptoms, and 
a tendency to firm obesity is noticeable. The vulva is small, with little hair; the 
vagina narrow, short, and hard, with little secretion; the fornices flat, the uterus 
being either normal in size, but infantile in shape (large cervix with small fundus), 
or very small and undeveloped. Not seldom it is found bent or curled on itself in 
sharp, retroposed anteflexion. Bossi called the cervix “tapir nosed.” The pelvis 
is either generally contracted, of infantile type, or it is large, with masculine lines 
and a funnel outlet. It is very probable that the thyroid gland or the anterior 
lobe of the hypophysis or both are concerned in this hypoplasia (Goetsch). Maras- 
mus of enteric origin in early life and prematurity are sometimes causative. Should 
pregnancy ensue, abortion in the early months is frequent, and this often ends the 
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ive effort of the individual. Labor is characterized by weak pains and de- 
ieee second stage. This comes from both the rigid vagina and setter ken? a 
the bony outlet. Instrumental delivery is often required, and it 1s Sir y 2 iP ‘f 
by extensive lacerations. Postpartum hemorrhage is common, and ae e 
oligemia a small! loss of blood may be serious or fatal. ; Because of the vascular hypo- 
plasia accidents of narcosis must be watched for. It is highly important to preserve 
the fetus in these cases, since the first is so often the only pregnancy. Later 
effects, as pointed out by Pfannenstiel, are retroflexio uterl from overstretching of 
the isthmus, and prolapsus from injury and overdistention of the levator ani with 
subsequent atrophy. 


2 : : Er fe , ‘lass i lt 
trophia Dystocia Syndrome.—There is a more or less clearly defined class of. difficu 
eee aa De Horner atew attention and the author has given the name paketit x ayeie. 
cia syndrome.” Its main features are: (1) Slightly justominor or masculine type Dee with 
girdle obesity and other signs of dystrophia adiposogenitalis (hypopituitarism); sma. cervix, 
nalrow, rigid vagina; (2) aged primiparity; (3) overmaturity of the child (prolonged pregnancy) ; 


é ins; (5) occipi sterior position; (6) pre- 
4) non-engagement of the fetal head when labor begins; (5) occipitopo terior positic re- 
ere rapa of the membranes; (7) weak pains with protracted first stage; (8) familial dystocia; 
9) tendency to eclampsia. ' 
ae tee peed difficulties have to be overcome in such cases during the course of labor. 
Owing to the hypoplastic genitalia atony of the uterus is common, cervix tears frequent, and 
lacerations of the soft parts extensive. Often, upon labor’s completion, one feels that if these 
could have been foreseen, cesarean section would have been a better choice at the beginning. 


Labor in Old Primipare.—The best years for women to bear children are 
from eighteen to twenty-five. With added years the function of child bearing is 
attended with increasing difficulties, although these are all exaggerated in the 
popular mind. Exceptionally labor is surprisingly easy. I had a primipara aged 
forty-one whose precipitate delivery lasted one hour, and with little laceration. 
Delamotte mentions one of fifty-one years whose labor lasted only two hours. 

In general it may be said that in older women the pregnancy disorders—hyper- 
emesis, eclampsia, abortion, and premature labor—are more frequent. Contracted 
pelves, usually the justominor, the infantile, or the masculine types, are oftener 
met. Labor is longer in all three stages. Premature rupture of the membranes, 
cervical and perineal rigidity are more common; the pelvic fascia is less distensible 
(see p. 169); indeed, the soft parts may be so inelastic that they tear in all direc- 
tions, like old rubber, when stretched. (See p. 691.) 

Face, breech, and shoulder presentations, occiput posterior positions, and deep 
transverse arrest are more frequent, while the action of the uterus may leave much 
to be desired. Since the pelvie synchondroses are rigid, the nutation of the sacrum 
is absent, and thus delay in delivery occurs. All these retard labor and necessitate 
frequent recourse to forceps. They increase the danger to mother and child: for 
the one, lacerations and infection; for the other, cerebral injury and death from 
asphyxia. Postpartum hemorrhage from lacerations and uterine atony have alse 
been noted. The after-effects on the nervous system are more pronounced, such 
puerperee requiring a longer time for recuperation. Nursing is less likely to be 
adequate and breast troubles are prevented with greater difficulty. Prolapsus 
uteri is more prone to develop in later years. Primiparity in advanced years has 
lately become a factor influencing the indications for many operations, often, in 
borderline cases, swinging the decision toward abdominal delivery (Spain). 
One finds differences as regards dystocia between the cases of women marrying late 
in life and those who conceive after many years of marriage (Lundh). 

Labor in young primipare shows little variation from the usual. Eclampsia, 
premature delivery, atonia uteri, and breech presentation are slightly more fre- 
quent. Labor is shorter, somewhat easier, and has less hemorrhage. The pelvis 


is larger than one would expect. General rules for treatment apply (Specht, 
literature). 
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DYSTOCIA DUE TO OBSTRUCTION OFFERED BY OTHER PELVIC ORGANS 


Bladder.—A full bladder (Fig. 567) prevents the engagement of the head, and 
labor may not proceed until it is emptied. It may cause deflexion attitudes and 
predispose to prolapse of the cord. In one case It appeared to me to favor an 
occipitoposterior position, because the back at once came to the front after the 
viscus was emptied by catheter. It causes weak pains and interferes with bearing- 
down efforts, and thus increases the number of forceps operations. A cystocele 
may delay the head, and itself run the danger of severe contusion or bursting. 
After the birth of the child the full bladder may obstruct the delivery of the placenta 
or weaken the uterine contractions, in either case causing postpartum hemorrhage 
or retention of the placenta. 

The diagnosis is easily made, there being a soft, fluctuating, rounded tumor 
stretching from the pubis toward or to the navel. It resembles the thinned-out 
lower uterine segment, but catheterization will settle the diagnosis if the presence 
of distinct fluctuation has not already done so. The treatment is catheterization 
with a soft-rubber catheter, pushing up the head if necessary. 

Tumors of the bladder have seldom been known seriously to complicate 
delivery—two cases of fibroma are on record. Vesical calculi may cause serious 
trouble; the traumatism of labor may crush them or crush the bladder-wall, 
resulting in fistula. It is best to remove the stone per vaginam late in pregnancy. 
If labor has started, it may be possible to push the stone and the bladder out of the 
pelvis and lead the head into it, but it may be necessary to perform lithotomy during 
labor. The diagnosis is easy if all the possibilities are considered. A stone may 
be mistaken for a pelvic exostosis, cervical fibroid, or other tumor. 

The Rectum.—A full rectum may act very much like the full bladder in pre- 
venting engagement and modifying uterine action. One danger of the full rectum 
which is not sufficiently emphasized is infection from feces expelled during the 
birth of the child. In spite of extraordinary precautions on the part of the accou- 
cheur, particles of feces may be carried into the genitals and give rise to fatal 
puerperal infection. When the head is held above the pelvis by the full viscus, 
faulty presentations, positions, and attitudes may result. Ofttimes a colonic 
flushing will, by emptying the pelvis, permit engagement, which is followed by 
rapid delivery (Fig. 568). Cesarean section has been necessitated by megacolon. 

Tumors of the rectum may cause sufficient dystocia to require cesarean section. 
In one of my cases a large gonorrheal stricture of the rectum, with its surrounding 
cellular tissue infiltration, caused obstruction and prolonged delay in delivery, 
during which the child became asphyxiated. Forceps were employed to overcome 
the obstacle, but the child succumbed in eighteen hours. 

Hemorrhoids are forced out and enlarged during delivery. They should be 
smeared with an emollient and returned within the sphincter. ‘ 

Fissures of the anus are a common sequence of the great stretching of the 
anus during labor. They cause painful defecation and bloody and purulent dis- 
charges in the late puerperium. A few applications of 10 per cent. nitrate of silver 
with perhaps a little stretching of the muscle, usually suffice to cure them. ‘ 

Third degree tears and fistulae may be repaired after labor; they seem to heal 
better than after operation done in the interval. 
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CHAPTER LIII 
ANOMALIES OF THE BONY PELVIS 


As much variation is found among female pelves as in female features. A 
perfectly symmetric pelvis is the greatest rarity. Tramond, of Paris, who prepared 
many thousands of them, found hardly one in 5000 that was nearly perfect. The 
variations are individual, racial, pathologic. Large women usually have large 
pelves, women of masculine habitus have masculine pelves, small women usually 
have small pelves, women of delicate, effeminate constitution have slender bones, 
while the muscular individual develops a strong, rigid pelvis. Racial differences 
also exist, but have not been 
sufficiently studied. In general 
there are four forms, judging 
from the shape of the inlet: 
The transverse ellipse, the 
heart shape, the round, and 
the anteroposterior — ellipse. 
European women have the 
large transverse elliptic, with 
a tendency to heart-shaped 
inlet. The Bush women of 
Australia, the African negress, 
and the Indian women have 
a round pelvis, but also with 
a tendency to lengthening of 
the anteroposterior diameters. 
English, Irish, and German 
women have large cordate 
pelves, the French a large pel- 
vie canal with tendency to 
small bones. Jewish women 
have small pelves. 

The study of the adult pel- 
vis is much facilitated by fol- 
lowing its development from 
the fetal stage, and the study 
of the effects of disease in early 
childhood upon the configura- 
pon of the bones would ErOw Fria. 569.—Saqairray Secrion or Privis or NEw-BoRN Giru (North- 
much light on this complicated western University Medical School). 
subject. Here exists a fertile 
field for investigation. The pelvis of the new-born child (Fig. 569) is long, 
narrow from side to side, and converges, funnel shaped, toward the outlet. 
The sacrum is long and straight; the bodies of the vertebre do not project 
from between the wings, which are small. The promontory is high and not 
prominent; the pelvic inclination is marked. Fehling was able to distinguish 
differences between the male and female pelvis even in fetal life, but the greatest 
changes occur during the years of most active skeletal development. Since the 
time of Denman the factors in the development of the shape of the adult pelvis 
have been under discussion, and the names of Litzmann, H. von Meyer, Schroder, 
Fehling, Bayer, Balandin, Freund, Breus, and Kolisko might be mentioned as a 
few of the many who took part in it. We cannot go into the details of the dis- 
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cussion, but briefly may give the results, which are now quite well established. 
In general, there are two factors which form the adult pelvis, the first and most 
important being the inherent property of growth of the bones, which the latest re- 
searches tend to prove lies in a proper reciprocal functioning of the hypophysis 
cerebri, the thyroid, and the ovary, 1. @., is constitutional; the second, the me- 
chanical influences exerted on the growing child. That the inherent growth- 
tendencies of the bones are the determining factors 1s proved by—(a) The pelvis 
of the new-born girl already differs slightly from that of the boy; and (b) though 
subjected to the same mechanical influences, assumes, in its maturation, a much 
different shape; (c) even when distorted by disease, after the cause is removed, 
nature tries to correct the deformity for example, in rachitis; (d) when other 
anomalies of growth are present abnormality of the pelvis often coexists, for example, 
aplasia of the genitals with infantile pelvis. 

Mechanical influences after birth are auxiliary in the production of the devel- 
oped pelvis. Litzmann (1861) and H. von Meyer emphasized the action of the 
pressure of the trunk, and considered also the resistance of the pelvic bones and car- 
tilages and the dragging force 
of the muscles and ligaments of 
the pelvis. 

The three bones of the pel- 
vis are put tcgether so that the 
sacrum does not act like a key- 
stone or wedge. The sacrum is 
movable, being held in place by 
the ligaments, aided by the inter- 
locking of the roughnesses of the 
apposed articular surfaces of the 
ilia. 

In the growing child the 
line of direction falls through a 
point somewhat anterior to the 
sacrum. This causes pressure to 
be exerted on the first sacral ver- 
tebra when the child is erect or 
sitting. The lower end of the 
sacrum is prevented from going 
backward by the strong sacro- 


Fic. 570.—Pertvis or New-sorn Girt (Northwestern University setae ° ° 
Medical School). sciatic ligaments. A bending of 


ae the sacrum, therefore, occurs in 
the sagittal diameter, which is most marked at the third sacral vertebra. 
A tendency of the sacrum to become concave from side to side, which might 
£ Ag Aas : : : 
result from the same factors, is counteracted by the weight of the body, transmitted 
o a 7 QALY ee y ~ ~ 3 7 
through the spinal column to the sacrum (the body or trunk pressure’’), forcing the 


bodies of the sacral vertebree downward. In pelves softened by disease this forcing 
down and forward of the vertebral bodies is very pronounced. Another effect of this 
trunk pressure is the flattening of the posterior portions of the bodies of the vertebree. 

The body pressure also forces the whole sacrum, and, of course, the promontory 
more into the pelvis; when the sacrum goes down, it puts the iliosacral ligaments 
on the stretch, and this gives the posterior iliac spines the tendency to pppoe 
each other. This would be attended with a separation of the symphysis were 
this joint loose (Fig. 571). Let us call this tendency of the innominate bones to 
Beare at the pubis, because of the iliosacral ligaments tugging at the posterior 
spines, “transverse tension.” A marked tension posteriorly with soft bones, but. 
fast symphysis, would result in the approach of the symphysis to the promontory. 
But this is counteracted by the pressure of the heads of the femora in the acetabula, 
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which forces the bones upward and inward. Let us call this pressure “lateral 
pressure” (Figs. 571 and 572). 

Transverse tension would be increased by the active growth of the sacrum in 
the breadth. Lateral pressure would be increased by the carrying of heavy 


e 


Fic. 571.—D1aGram TO ILLUSTRATE TRANSVERSE TENSION AND LATERAL PRESSURE. 
a, a, a, Trunk pressure; }, b, drawing together of posterior superior spines; c, c, c, tendency of ilia to part; d, d, 
transverse tension or thrust, the result of c, c, c, c; e, e, e, resultant flattening of pelvis; /, f, lateral pressure exerted by 
the femora, which tends to counteract d, d. 


Pe: 


Fig. 572.—D1aGRaM TO ILLUSTRATE ACTION OF TRUNK PRESSURE IN CAUSATION OF FLaT PeExyis. (Lettering same 
as Fig. 571.) 

The weight of the trunk falls on the sacrum, as is indicated by the arrows a,a,a. As a result, the sacrum, which 
has no wedge action, tends to fall downward and inward into the plane of the inlet. This tendency is resisted by the 
stout sacro-iliac ligaments, 6, b, and the posterior superior spines of the ilia, to which they are attached, tend to come 
together. If the pubic joint were open, as in Fig. 572, the rami pubis would tend to separate more and more, a condi- 
tion which is actually observed in the rare cases of split pelvis. Since the symphysis prevents the divulsion of the ends 
of the pubes, the resultant of all the forces is to cause the symphysis to approach the promontory. To a certain extent 
the lateral inward pressure exerted by the femora, f, f, counteracts this flattening action of the trunk pressure. 
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weights during the formative period. All these mechanical results would be exag- 
gerated if the resistance of the bones and cartilages were reduced, as in rachitis 
and osteomalacia, or removed, as in split pelvis. 

Muscular action has a decided influence on the formation of the pelvis; for 
example, the outward rolling of the lower edges of the descending rami pubis is 
probably due to traction by the adductores femoris. 

A harmonious operation of all the above factors is necessary for the production 
of the normal pelvis, and, in the study of the pathologic, we shall see how abnormal 
tendencies of growth, abnormal endocrine action, abnormal application of body pres- 
sure, reduced resistances, diseases of bones and joints, etc., produce distorted pelves. 

Classification —Scientifically, the best way to classify abnormal pelves would 
be according to their etiology or pathology Kolisko presents 12 different systems, 
proposed by various German, English, and French authors since 1840, but admits 
that all, including his own, are unsatisfactory. This is because the genesis and 
pathology of most of the pelves is either unknown or not universally agreed upon, 
so that they can be given a settled place in any classification, and, further, a system 
that would suit the anatomist would not aid the obstetrician in his daily practice. 
The latter would prefer a system based upon the dimensional and morphologic 
characters of pelves, because these are what he has to consider at the bedside. 
Litzmann, in 1861, proposed such a classification, and nearly all obstetric writers 
since have adopted it, at least as a basis for their presentment of the subject. 


LITzMANN’S SYSTEM 


I. Pelves with normal shape, but either too large or too small: 
Pelves equabiliter justomajor and justominor. 
Il. Pelves with abnormal shape: 
(a) Flat pelvis. 
1. Simple. 
2. Rachitie. 
3. Generally contracted, flat pelvis. 
(b) The transversely contracted pelvis. 
(c) Irregularly contracted pelvis. 
1. The scoliosis. 
2. The coxalgic. 
3. Amputation. 
4. Dislocation of femur. 
5. Asymmetric sacrum, as the Naegelé pelvis, tubercular hip disease, etc. 
(d) Crushed together pelves, the osteomalacic and pseudo-osteomalacic pelyes. 


Scuauta’s SysTEM 
I. The results of developmental anomalies. 
1. Generally contracted, not rachitic, pelvis. 
(a) Infantile pelvis. 
(b) Masculine pelvis. 
(c) Dwarf pelvis. 
. Simple flat, not rachitic, pelvis. 
. Generally contracted flat, not rachitiec, pelvis. 
. Funnel-shaped pelvis, fetal type. 
: Insufficient development of one wing of the sacrum (Naegelé). 
Insufficient development of two wings of the sacrum (Robert). 
. The generally too large pelvis (justomajor). 
. The split pelvis. Absence of closure of the symphysis pubis. 
II. Anomalies the result of diseases of the pelvic bones. — 
1. Rachitis. 
2. Osteomalacia. 
3. Neoplasms. 
4. Fracture. 
5. Atrophy, caries, and necrosis. 
III. Anomalies of the pelvic joints. 
(a) Synostosis of one or more, 
(b) Softening of one or more. 
IV. Anomalies caused by diseases of the trunk. 
. Spondylolisthesis, 
yphosis. 
. Scoliosis. 
. Kyphoscoliosis. 
. Assumilation. 
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Fig. 574.—Generally contracted pelvis. Fig. 575.—Flat pelvis. 
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Fig. 576.—Flat and generally contracted pelvis. 


Fig. 578.—Obliquely contracted pelvis. Fig. 579.—Crowded together pelvis. 


Fries. 573-579.—DiaGrams TO SHOW THE VARIETIES OF DEFORMED PELVES, ALL DRAWN FROM SPECIMENS OF THE 
NortTHWESTERN UNIVERSITY MeEpICcAL SCHOOL. 
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V. Anomalies the result of diseases of the supports of the pelvis. 
1. Coxitis. 
2. Dislocation of one or both femora. 
3. Club-foot. 
4, Absence or inefficiency of one or both legs. 


TARNIER.—BUDIN.—BONNAIRE. 


I. Deformities due to excess of malleability of the bony tissue. 
(a) Rachitic pelvis. ! 
(b) Flat, non-rachitic pelvis. 
(c) Osteomalacic pelvis. ; 
II. Anomalies in the application of the spinal pressure. 
(a) Lordotic pelvis. 
(b) Scoliotic pelvis. 
(c) Kyphotic pelvis. ; ; 
III. Anomalies from displacement of the spinal column, spondylolisthetic and spondy- 
lolizematic pelves. 
IV. Anomalies due to misapplication of femoral counterpressure. 
(a) Unilateral lameness. 
(b) Bilateral lameness. ; 
V. Anomalies of the initial development of the bones of the pelvis. 
(a) General large and small pelves. 
(b) Local and asymmetric, oblique oval pelves. ; 
(c) Local and symmetric, double oblique oval, split pelvis, arrest of development of 
sacrum, ete. 
VI. Atypical deformities, as tumors, fractures. 


It must be remembered that several causes can combine to produce a pelvis 
which may be fitted into no classification—for example, a child born with a dis- 
location of one hip becomes rachitic, or a rachitic child develops a tubercular hip, 
etc. If the deforming disease appears late in life, the pelvis is altered in a way 
differing from that resulting from early changes; variations in degree of deformity, 
also of location, occur, and these, with many other factors, sometimes produce 
pelves of most bizarre shapes and irregular sizes. 

Too Large Pelves.—Dystocia may arise from the pelvis being too large, and 
usually this is found in large women, but as these, as a rule, have big babies, the 
proper proportion is reéstablished. Often enough a large, apparently well-built 
woman will have a difficult delivery, even resulting in the death of the child, and 
on investigation the accoucheur is surprised to find a large inlet, but with a small 
pelvic outlet, that is, a large funnel-shaped pelvis. If the pelvis is too large, all 
the diameters exceeding the normal by 2 em. or more, the mechanism of labor may 
be influenced. During pregnancy the head sinks low down and causes pressure 
symptoms in the bladder and rectum. In labor the soft parts are exposed to the 
full force of the powers, and often tear or stretch too much, permitting the rapid 
exit of the fetus. Subsequent relaxation of the pelvic floor and prolapse of the 
uterus may result. Flexion and rotation of the head are not so marked, and occi- 
pitoposterior positions are common—all of which may cause serious dystocia if not 
promptly recognized. It has seemed to the author that such women have a tendency 
to postpartum hemorrhage. 

Anomalies of pelvic inclination may cause dystocia by influencing the direction 
of the uterine axis. Engagement of the head may be delayed by too great incli- 
nation, and the pelvic floor is endangered by the direct pressure of the head 
when the outlet lies in a way to receive the full force of the uterine action. On the 
living it is very difficult to measure the pelvic inclination, except with Neuman and 
Ehrenfest’s complicated cliseometer, but the skilful accoucheur can usually discover 
the abnormality if it is causing dystocia, and, by raising or lowering the parturient’s 
trunk, bring the axis of the uterus into parallelism with that of the pelvic canal. 
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CHAPTER LIV 
CONTRACTED PELVIS 


Definition and Frequency.—Authors generally state that a pelvis which shows 
a diminution of 1/4 to 2 em. in an important diameter should be called contracted, 
but clinically every pelvis should be so designated when it is certain that the anomaly 
has produced a disturbing influence on the parturient function. It is also a general 
practice, since contraction at this point is the most common, to use the conjugata 
vera as the determining diameter, and to say that a pelvis is contracted when the 
conjugata vera is shortened, and, too, the degree of the contraction is measured by 
the amount of the shortening of the conjugata vera. Thus Michaélis, who really 
founded the scientific obstetric study of pelves, placed the beginning of contracted pel- 
vis ata 10 cm.C. V.in the justominor types, and at 9.5 cm.in those of the flat variety. 

Litzmann, who published Michaélis’ posthumous book, proposed four grades, 
according to the length of the conjugata vera, thus: If the conjugata vera was less 
than 5.5 em., absolute contraction; a second degree, from 5.5 to 7.3 cm., a third 
degree, from 7.4 to 8.3 em., and a fourth, 8.4 em. to normal. Schréder proposed 
a simpler division. As the shortest conjugata vera which would permit the 
delivery of a normal-sized child through the natural passages 6.5 em. was set, and 
pelves smaller than these were called absolutely contracted. If the conjugata vera 
was from 6.5 to 9 em. long, the pelvis was called relatively contracted, because a 
living child could be gotten through in a large proportion of cases, and a mutilated 
fetus always. A third grade took in those with a conjugata vera from 9 cm. 
to the normal, and labor in these cases was complicated more often by errors 
of mechanism than by spacial disproportion between head and pelvis. ‘These 
measurements applied to flat pelves. In generally contracted pelves, since there is 
diminution of all the diameters and the area of all the planes is smaller, 0.5 cm. is 
to be added to the upper limit of each division. 

A moment’s thought will show how artificial and futile such, or any, division 
of pelves is, but for purposes of description and discussion some standard must 
be used, and this one is the best of all yet proposed. The size of the child, the 
hardness and moldability of its head, the presentation, position, and attitude, all 
make the pelvis smaller or larger as far as the question of spacial relations is con- 
cerned. Add to this the difficulty of measuring the pelvis and the inaccuracies 
always present, and it becomes apparent why authors vary so much in their esti- 
mate of the frequency of contracted pelves and in the division into degrees or grades 
of obstruction. 


In Germany, considering a pelvis contracted when the main diameter is 114 to 2 cm. short- 
ened, it is estimated that from 14 to 20 per cent. are thus to be designated, and, considering 
contraction to exist only when serious dystocia results, 3 to 5 per cent. One element of 
irregularity is the lack of standardization of contracted pelves. 

One author reports all pelves contracted with a conjugata vera less than 10 cm., another 
with less than 914 em., another uses the conjugata diagonalis and calls all pelves contracted with 
a conjugata diagonalis less than 1114 em. Another author relies on the external measurements, 
and we already have shown how uncertain these are. Statistics collected by Dohrn in 1896 show 
a total frequency varying from 5 to 27 per cent. In Austria a variation of from 2.15 to 16 per cent. 
exists; in Switzerland, 7.9 to 20.07 per cent.; in Holland, 3.51 to 33 per cent.; in the United 
States, 11.45 to 25 per cent. (Dobbin, Williams, Flint, Davis). 


These figures carry the stamp of unreliability on their faces Most of them 
were collected in clinics, to which a large proportion of obstructed labors is brought, 
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which, of course, increases the percentage, and the others are from out-maternities, 
in which only those cases exhibiting delay in labor are accurately measured, or, 
practising among the poor, disclose a higher proportion of deformities than the whole 
community would show. In America it is impossible to obtain accurate information 
of the frequency of pelvic contraction. In American-born women high degrees are 
very rare, many practitioners meeting few in a lifetime. Milder degrees, insufficient 
to provoke serious dystocia, are not infrequent and may be unobserved, the delay 
in labor being ascribed to malpositions, ete. Among our foreign-born and colored 
population high grades of contraction are not infrequently observed, but here 
again statistics furnished by the obstetric specialist and the clinic or the hospital 
are useless, because the difficult labors are referred to these institutions and swell 
the percentages. 

Still greater uncertainty exists regarding the frequency of the various forms 
of contracted pelves. It seems to the author that the abnormal pelvis most com- 
monly met with in general practice is a mild degree of the funnel, infantile, or 
masculine type, 7. e., those caused by constitutional anomalies. In consultations 
on obstructed labor the generally contracted has been more frequently encountered 
than the flat type. In Germany the simple flat and rachitic flat pelves predominate, 
but even there the authors are not agreed. Osteomalacia is exceedingly rare in 
America. 


THE GENERALLY CONTRACTED PELVIS 


Other names for this type of anomaly are: Pelvis equabiliter justominor 
(Stein); pelvis nimis parva (Deventer, who first described it). Several varieties 
are to be considered: The simple, equally contracted pelvis, the infantile, the 
masculine, and the dwarf. Fig. 580 shows an equally contracted pelvis. It has 
beautiful lines, and is a normal pelvis in miniature. This pelvis is found in women 
of small stature and gracile, never in large women, and is in proportion to the rest 
of the skeleton. All its diameters are shortened, though rarely is the relation of the 
conjugata vera to the others absolutely correct—usually a slight flattening exists. 
This seems to indicate that perhaps rickets had something to do with the produc- 
tion of the general hypoplasia. Fig. 582 shows a justominor pelvis of the infantile 
or juvenile type. The inlet presents an anteroposterior oval; the sacrum is high 
and long; the pelvic inclination marked. Compare it with Fig. 570, a child’s 
pelvis. This pelvis is deep, and the tuberosities are close together, giving the 
excavation a funnel shape. A woman bearing this pelvis will have narrow hips, 
the female escutcheon (the hairy portion of the mons veneris) will be long, narrow, 
and sparsely covered, the posterior superior spines of the ilia close together, the 
rhomboid of Michaélis short and narrow, the labia majora small and undeveloped, 
the same being true of the breasts, and altogether the person will show a child’s 
habitus. Frigiditas sexualis, sterility or pregnancy late in marriage, and other 
general evidences indicate that the individual was not completely developed. 

If the bones are very heavy and thick, the cavity of the pelvis may be en- 
croached upon and the pelvis may partake of the characters of the male. The 
sacrum is long and narrow, the arch of the pubis high, the sides of the pelvis close 
together, and the inlet even an anteroposterior oval. This masculine type of con- 
tracted pelvis will be again mentioned under funnel pelves. 

Minor degrees of general pelvic contraction are very common—those with a 
conjugata vera between 9 and 10 em. are moderately rare, while those below 9 em. 


are almost always combined with rachitis, the dwarf pelves alone showing a true 
conjugate of 7 cm. or less. 


Pe Nes pelves are very rare in this country. Breus and Kolisko distinguish five varieties 


1. The chondrodystrophic dwarf, the result of achondroplasia foetalis, which formerly was 
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called congenital rickets. The development of the long b is hi i 
( I € g bones is hindered by pathologic chan 
in the epiphyseal cartilages (Kaufman), but the head and chest may be well ead ‘A tenderiy 
to obesity is the rule. In the author’s case the ovaries were as large as hen’s eggs and through 
and through cystic. Is it possible that the changes in this organ had something to do with the 
production of the bony deformities and the obesity, both of which began in the tenth year? 
The pelvis of such a dwarf is usually very small and flat, but signs of rachitis are absent. 
(fe Sone is due to insufficient development of the iliac portions of the ossa innominata 
; 2. In the “true” dwarf pelvis growth ceased at an early period of life and the pelvis show: 
it, the ossification of all the pelvic synostoses being absent, oad ie pelvis itself cine fitaa tle 
shape and characteristics. Of the two such female dwarfs known, Boeckh’s is the one usually 


Fie. 580.—Pr vis JusTomiInor (author’s collection). 


7 


Fic. 581.—Perryis Jusrominor. MrasvureMENTS OF Fia. 580. 


described. Her age was thirty-one years, height, 108 cm., conjugata vera, 8.6; transverse diam- 
eter, 9.5. 

3. Cretins often have dwarf pelves. They are characterized by general lack of develop- 
ment of the bones and delay or absence of ossification of many of the epiphyses, the latter pomt 
differentiating them from true dwarfs, where all the epiphyses fail to fuse, even very late in life. 
A cretin’s pelvis is often flat, with thin bones, but thickened junctions of the ossification areas; 
the foramina are large, and the sacrum is short and well curved. Other evidences of insufficient 
thyroid secretion are always present. 

4. Rachitie dwarfs are of two kinds—first, those showing general hypoplasia due to disease; 
second, those reducing the size of the individual by the excessive bending and shortening of the 
long bones. Only the first kind should really be called dwarfs, because here the bones are actually 
shorter and, in addition, bent in a moderate degree. The pelves of such individuals come under 
the classification of generally contracted flat pelvis (g. v. Fig. 585). 
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eletal system shows a quantitative restric- 


5. Hypoplastic dwarfs are persons whose whole sk tita 
The author has observed it in the later 


tion in growth. This may be combined with rickets. 
development of very premature infants. 


Causation of Justominor Pelves.—Little is positively known about the causes 


Fig. 582.—GENERALLY ConTRACTED Prtyis. INFANTILE Typr (Chicago Lying-in Hospital Museum). 


Fig. 583.—MerasureMents or Fia. 582. 


and Jae manner of action, but these may be mentioned as having some influ- 
ence: heredity (small parents); prematurity at birth; bottle-feeding; marasmus; 
improper hygiene at the time of puberty (overcrowding the growing girl with 
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studies, social demands, ete.); improper dress. Four sisters in the author’s prac- 
tice have generally contracted pelves, and symphysiotomy, induced labor, erani- 
otomy, and forceps have been rendered necessary in their labors. Since the ovary 
and thyroid are known to have an influence on the osteogenetic processes, we may 
look to their pathology for the explanation of some of the cases. 

Diagnosis of Justominor Pelves.—All the external pelvic measurements, in- 
cluding the circumference, are smaller than normal, but it is not safe to diagnose 
pelvic contraction on these figures, because the canal may, nevertheless, be very 
roomy. ‘The stature of the patient is usually small, but a large woman may have 


Fie. 584.—Prtyis of CHONDRODYSTROPHIC Dwarr. Ita. 585.—Pspup0-OsTrEoMAL-~ 
Acie (Racuiric) Dwarr 
(Northwestern University 
Medical School). 


The femur is nine inches long. 


a heavy pelvis of the masculine type, with a much reduced lumen. The rhom- 
boid of Michaélis is small and short. Women with infantile pelves show other 
evidences of hypoplasia—small face, small breasts, long thorax, visceroptosis, 
straight spine, small vulva, narrow hips, and generally one gets the impression 
as of a grown-up child. Dysmenorrhea, sterility, and neurasthenia are frequent 
symptoms. 

On the internal examination the general reduction of all the diameters will 
make the diagnosis, and only on these may reliance be placed. The sides of the 
pelvis are very easily reached with two fingers, and one can often palpate the linea 
terminalis throughout its entire length. The spines of the ischia are close together; 
the tuberosities usually still closer, and the arch of the pubis narrow. 
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THE FLAT PELVIS (PELVIS PLANA) (Fig. 586) 


This is a pelvis contracted in the anteroposterior diameters, and many authors 
distinguish two kinds—the simple flat and the rachitic flat. The writer is inclined 
to the opinion expressed by Ahlfeld and Sellheim, Breus and Kolisko, that the so- 
called “simple flat” pelvis is really rachitic in origin. The absence of the charac- 
teristic rachitic landmarks on the pelvis induced Betschler, who first described it, 
and Michaélis to separate it from those of known rickety origin. It was believed 
that the carrying of heavy weights in early childhood or putting the child too early 
on its feet caused the simple flattening of the pelvis, but in all probability the 
cause, if not due to rickets, will be found in the abnormal tendency of growth of 


Fie. 587.—Simpie Fuar PE vis. 


the bones. In all respects save two the simple flat pelvis looks like a normal one— 
the sacrum has sunk downward and forward, giving the inlet a broad, kidne 

shaped outline, and the pelvic cavity also is slightly flattened Schrdder oe 
this pelvis never is highly contracted, and that it is very freee in Gener 
There is no widening of the outlet, and the distance between ‘the anterosu aa 
spines bears the usual relation to that between the crests. Among the lar cane 
ee ce of ee Deen University Medical School, not ae sou 

e foun at did not at the same ti iti vi iti 
rachitic pelves are not rare in any cbstetrie mc ae ay oe 
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Pierre Dionis (1724) first called attention to the association of rachitis in child- 
hood with the flat pelvis. 


Rachitic flat pelves are usually smaller than normal ones because the bones 


Fic. 588.—Racuitic Fiat Pervis (Northwestern University Medical Fic. 589.—Saairrau Section or Fuat RacH- 
School Museum). 1T1c PELVIs. 


Fie. 590.—Racuitic Fiat Peivis, VIEWED FROM BELOW. 
Shows large, flaring outlet. 
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are smaller and thinner. Rarely the bones are heavier. The ilia flare ae 
and are flattened so that the distance between the anterosuperlor Ae ai q ‘ 
to, or greater than, the distance between the crests. The pelvic ae Boe 
increased, the pubic arch broad, the angle which the pubis makes wl a vs 

obtuse, the tuberosities widely separated, and the acetabula look more an eee 
than isnormal. This peculiar insertion of the femora gives the patient a ae e 
gait, the feet. bemg thrown outward. The most characteristic changes sores own 
by the sacrum. This bone is forced downward into the pelvic cavity; the me 
cavity of its anterior face is changed in both directions, so that it becomes Nat, 


Fig. 591.—Prnyis or Nrw-zorn Girt, SHow1ne Racuwitis 
(Northwestern University Medical School Museum). 


Fig. 592.—PeEtvis or Racuitic Girt AGED THREE. 
Had the child lived, her pelvis would probably be 


like Fig. 593. 
and in advanced cases convex from side to side, and straight from above downward, 
the bodies of the sacrum protruding from between the wings, and the sacrum being 
bent on itself. A second, or false, promontory is sometimes found below the true 
one (Fig. 589). Important alterations result in the shape and size of the pelvic 
canal, most prominent of which is the flattening of the inlet from before backward. 
The inlet may have the shape of a kidney, and the highest degree of contraction 
may exist in the conjugata vera. The transverse and oblique diameters may be 
normal or even larger. The true pelvis is shallow, the outlet usually much enlarged 
(Fig. 590), and this gives labor a character different from that in generally con- 
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tracted pelves. In the latter, because the pelvis is usually uniformly contracted 
throughout the length of the canal, the head has to overcome resistance all the way 
down, while with the flat pelvis, after the inlet has once been passed, the rest of 
the distance is quickly and easily traversed. Rachitic pelves often show exostoses 
on the posterior surface of the symphysis pubis. One of my cases had such a bony 
crest 8 mm. high. 


Mechanical factors have been invoked to explain the formation of the rachitic pelvis, but 
one must not forget that the inherent tendencies of growth, perverted by the disease of the bone, 
may have much to do with it. When the rachitic child sits or stands, the trunk pressure forces 
the sacrum downward into the pelvis, tilting the promontory forward, increasing the transverse 
tension, and drawing the pubic symphysis backward, as is shown in the diagram (Fig. 571). 
The lower end of the sacrum may not recede backward because of the strong sacrosciatie ligaments; 
the sacrum, therefore, is bent in its lower portion, and the bony edge of the sciatic notch and the 
spine o: the ischium are much developed. The lateral pressure of the heads of the femora, acting 
on the softened bone, tend to force the acetabula inward, as is clearly shown in Fig. 571. In 
exaggerated cases the pelvis is pressed together from all sides, as in Fig. 593, presenting the shape 


Fic. 593.—Psrvup0-OsTEOMALACIC PrLyis (Northwestern University Medical School Museum). 


? 


of an osteomalacic pelvis, and is called “pseudo-osteomalacic pelvis.” That these changes in 
shape are not due to the trunk pressure alone is proved by the occurrence of similar pelves in new- 
born children (Figs. 591 and 592). In rickets the osteoid substance near the epiphyses remains 
soft and unossified for a long time, and, therefore, the bone at these points bends under the influ- 
ence of the trunk pressure and muscle action. Then, too, the apposition-relations of the various 
ossification centers are disturbed, and, as a result, when the rachitic disease later abates, nature 
is unable to restore the proper balance in the various lines of ossification. The adult rachitic 
pelvis, therefore, is the result of the disturbance of bony growth and of the deformation of the 
pelvis by misdirected or relatively too powerful mechanical forces. 


Diagnosis.—In the routine history the fact of delayed walking and dentition- 
illness when a child, bottle-feeding, etc., may be noted. An inspection of the whole 
person will not fail to reveal stigmata of rachitis—the square head, distorted 
clavicles, rachitic rosary, bowed tibie and femora, " bow-legs,”" short and broad 
hands and feet, etc. The spine is usually scoliotic, Michaélis’ rhomboid low and 
broad—indeed, it may be a triangle instead, with the base upward. The vulva 
is usually retroposed because of the exaggerated pelvic inclination. There is 
often so much compensatory lordosis that the hand can be run under the spine 
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when the woman lies on her back. The area between the thighs is broad, the 
heon squarer. ' 
Oe ee of rachitis is the flattening of the pelvis, and the ee a 
accoucheur may feel this at once by grasping the hips in both hands. . ; sea che 
between the spines of the ilia is usually equal to, or even more than, : hie 
the crests, a fact which also can be determined by palpation ; the caine ones flar 
out and appear smaller than usual. Baudelocque’s diameter 1s govt wee 
from 19 down to 154 em., and when scoliosis exists too, the external oblique diam- 
eters are very unequal, but seldom is there a difference of more than 3 em. a 
On internal examination will be noted the shallowness of the pelvic cavity; 
the startling prominence of the sacral promontory; the projection of the oe 
spines, with the tense sacrosciatic ligaments; the possibility of palpating the lnea 
terminalis all the way, and, near the sacrum, its sharp bend forward; the presence 


Fic. 594.—Mrs. 8. X-ray or Osurquety Contracrep Racuitic Prtyis. 


of an exostosis on the posterior wall of the pubis; the low and broad pubic arch, 
with distant tuberosities of the ischia; the flat or even convex sacrum when pal- 
pated from side to side and from above downward (but here one may note that the 
lower third of the bone is sharply incurved); and the reduced conjugata diagonalis. 
It is the rule to deduct 2 cm. from the length of the diagonal conjugate to obtain 
the true conjugate, but this is not always reliable. Jf the angie which the symphysis 
makes with the inlet is very obtuse; if the pubis is very high; if there is a high 
exostosis or bony ridge on the posterior surface of the pubie joint—it may be 
necessary to deduct 3 cm. Fig. 594 shows an a-ray picture of a rachitic pelvis. 
It is of more scientific interest than practical use. The information it gives was 
more easily obtainable by palpation. 

Finally, the course of the labor will often disclose the nature of the pelvic con- 
traction, but this will again be discussed (see p. 737). 
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THE GENERALLY CONTRACTED FLAT PELVIS 


When rachitis is very severe and prolonged, the bony growth is so stunted that 
the pelvis does not attain to normal size. Added to this insufficient development 
are the deformations of the pelvic bones, the sinking down of the sacrum, etc., 
all of which combine to produce the generally contracted and flat pelvis. We find 


Fic. 595.—GENERALLY CONTRACTED AND Fuat PEtvis. 
Conjugata vera, 5.3 em. (Northwestern University Medical School Museum), 


the smallest pelves in this class, and the inlet may be so narrowed that it will hardly 
let a six months’ fetus pass through (Fig. 595). Rachitic dwarfs have such pelves, 
and in the chondrodystrophic dwarf pelvis of the author’s collection much flattening 
exists. 


OBLIQUELY CONTRACTED PELVES 


A perfectly symmetric pelvis is a great rarity—as rare as a perfect face or 
head. One oblique diameter is always a little larger than the other. When this 
difference in size of the two halves of the inlet is marked, we speak of an obliquely 
distorted pelvis. Several varieties are to be described, but the general effects of 
such pelves on pregnancy and labor are about the same. 

The most common of the obliquely contracted pelves is the result of scoliosis 
of the vertebral column, and, of the various forms of scoliosis, the rachitic causes 
the most marked alterations in the pelvis. Much depends on the location of the 
curvature, because if it is high up, compensation takes place below, and the effect 
on the pelvis is hardly noticeable. The rotation of the spinal column and the 
torsion of the vertebre are distinguishable in the sacrum when the deformity is 
located low down. Another point is that the pelvic asymmetry may cause the 
scoliosis. Fig. 596 shows a pelvis with simple scoliosis, probably due to muscular 
weakness. Only the slight flattening indicates the possible rachitic origin. Mild 
cases of such scoliosis are not uncommon, but very rarely do they give rise to 
dystocia. Fig. 597 shows a pelvis with a large lumen, but distorted as the result 
of a scoliosis due to infantile right spinal paralysis. It is easy to see that the bones 
of that side are smaller than the healthy side. 

Fig. 598 shows a pronouncedly rachitic pelvis, the flattening of the inlet, the 
sinking and frontal rotation of the sacrum, the development of the spines, the 
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i ili i er to all these pelves are these 
flaring of the ilia, all being well in evidence. Common é 
an : (1) The inlet is smaller on that side to which the convexity of the lumbar 


Fic. 596.—Asymmetric Petvis Dur To Scoutiosis FRomM MuscuLar Weakness (Northwestern University Medical 
: : School Museum). 


Fie. 597.—AsyMMETRIC PELyis FROM INFANTILE PARALYSIS. 
Also shows high assimilation (Northwestern University Medical School Museum). 


Note difference in size of femora. 


COXALGIC PELVIS (Aly/ 


scoliosis points, this being due to the fact that the sacrum is pushed over onto that 
side, and. the trunk pressure being greater here, the sacrum sinks lower; (2) since 
the trunk pressure comes to bear on one wing of the sacrum more than on the other 
the part of the bone which suffers the pressure is less well developed, the formas 
are smaller and closer together, even the iliac portion of the sacro-iliac joint some- 
times taking part in this atrophy; (3) the pelvis is tilted so that the more contracted 
side is higher than the larger side; this is due to the fact that the line of direction 
of the body falls, not through the middle line of the sacrum, but to the side, away 
from the greatest convexity of the scoliosis; this throws the weight of the trunk 
almost entirely on one leg, and, therefore, this femur is forced upward, inward, 


£y 


Fic, 598.—OBLIQquELY ConTRAcTEep Fuat Racuitic PELvis, 


and backward; (4) the sciatic notch is narrowed; (5) the arcus pubis points to the 
contracted side; (6) the conjugata vera runs obliquely backward; (7) the obstetric« 
transverse diameter is always shortened; (8) the oblique diameters are very un- 
equal; (9) one ischial tuberosity is higher than the other. 

The Coxalgic Pelvis.— Disease of the hip-joint in infancy almost always leaves 
marked pelvic deformity, but rarely does sufficient encroachment on the lumen 
result to cause serious dystocia. Fig. 600 shows a coxalgic pelvis. Sinee the 
diseased side of the pelvis is painful, the patient throws all her weight on the well 
side, and, as a result, the head of the femur flattens this half of the pelvis and the 
whole pelvic girdle is distorted. The bones of the diseased side are smaller because 


718 THE PATHOLOGY OF LABOR 


of atrophy from disuse of the muscles, and, owing to irregular muscular and liga- 
ment traction, the diseased half of the pelvis is enlarged and pulled outward. Since 
the patient tries to spare herself pain by keeping that leg off the ground, she pulls 
up the diseased side of the pelvis, which, therefore, 1s higher than the well side—— 
an action which is aided by the crutch worn under the corresponding axilla. The 
asymmetry of the pelvis obtains throughout the whole pelvic canal, the tuberosity 
of the ischium of the affected side being usually drawn upward and outward. 

Similar pelvic changes, but less pronounced, occur with tuberculosis of the 
knee, amputation of the thigh, or other disturbance of function of one limb, 

Naegele Pelves.—One of the most typical of this class of pelves—the obliquely 
contracted—is that due to disease of the sacro-iliac joint and the neighboring por- 
tions of the ilium and the sacrum. F. C. Naegelé, in 1839, first described it, having 
collected 37 cases, but it was mentioned by various obstetric writers long before 
this, and Naegelé found one in an Egyptian mummy. 


Fie. 599.—MrasuREMENTS oF Fic. 598. 


All the findings of oblique contraction, and those due to exaggerated pressure 
of one thigh, are present in this pelvis, and since one wing of the sacrum is often 
atrophic, aplastic, or even missing, in addition to the distortion actual reduction in 
the size of half of the pelvis is present, and, what is important from a clinical point 
of view, the narrowing of the pelvic lumen extends down to the very outlet. The 
innominate bone of the affected side is dislocated upward and backward, while the 
pubic joint is pushed to the healthy side. The linea terminalis of the healthy side is 
given an exaggerated curve, being straightened on the diseased side. In nearly 
all cases a firm synostosis is found in the affected sacro-iliac joint, and a sharp 
polemic was waged among the students of this pelvis as to whether this was primary 
or secondary. Naegelé believed that, most likely, a primary congenital deformity 
of the joint existed, and he did not deny that the entire change could be due to 
acquired disease. Hohl proved that the wing of the sacrum could be congenitally 
absent, but other specimens were exhibited which showed that characteristically 
deformed pelves could be produced by acquired disease of the sacro-iliac joint. 
Fig. 602 shows a pelvis from the author’s collection, and it presents positive evi- 
dences of disease of the sacro-iliac joint. Disease of the right hip-joint coexists, 
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Fic. 600.—Coxataic PEtvis. 


Note that the left hip is elevated, to keep 
pressure off the tender joint. Right femur has 
pressed in that side of pelvis. Note the right 
scoliosis and compensating left, with the torsion 
of the spinal column, indicated by arrows. 


Fic. 601.—OuTLeT or Coxauaic Pretvis. ANKyLosis oF Lert Hip. 


Delivery is best accomplished by placing woman on left side and bringing occiput up 
over right ramus pubis. 
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Fic. 602.—NarceLé Petvis. Osreo-arTHritic Type (Northwestern University Medical School Museum) 


n Se, Fic. 603.—Lxzrr Coxrms. 
Sketch at side is from a pelvis almost identical with that of the living patient. 


NAEGELE PELVIS TAL 


a point which Litzmann emphasizes and draws into the causation of the Naegelé 
pelvis. Breus and Kolisko find traces of ostitis in all so-called Naegelé pelves, 
and insist that the deformity is always due to arthritis, caries, or trauma of the 
sacro-iliac synchondrosis or other portions of the pelvis. Pelves with congenital 
defects of the wings of the sacrum exist, but they do not produce such great de- 
formity of the inlet nor do they show contraction of the whole length of the pelvic 
canal, as do these pelves with disease of the sacro-iliac joints. Here the sacral 
and ‘iliac portions are wasted, absorbed, and ankylotic. If the disease occurs in 


Fie. 604.—Coxatueic Petvis. Fie. 605.—Simpie Scoxrrotic Pertvis. 
ilti slvis is shown by the rhomboid of Compensation not complete, and pelvis, therefore, tilted 
ac Michastis: ? as shown by rhomboid. Normal labor. 


early life, the developmental portions—the ossification centers—are destroyed, 
and growth of the bone, of course, is rendered impossible. Now come the mechani- 
cal factors, the pressure of the trunk, the lateral pressure of the femora, and the 
characteristic changes are brought about. 
Diagnosis.—It is usually easy to discover an obliquely distorted pelvis, but 
not so easy to decide on the actual pathology of it, nor on the degree of spacial 
contraction. Attention may be called to the deformity by an uneven, limping 
gait, a scoliosis, or by the unequal length of the legs. Sears from old sinuses point 
to disease of the hip or sacro-iliac joints, and the history will usually show some 


46 
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Spinal paralysis, rachitis, habit ee coxitis, 

onitis, amputation of the leg, and spina bifida, have been the Mabe p> i ‘ see 
ae in the cases which came under my observation, and it was Bes : ee 
all of them how the deformity was produced. Bi ig. 603 Is a p : ala ee 
marked case of coxitis, and Fig. 605, one of a simple scoliotic pelvis. asi: 
kyphoscoliotic dwarf pelvis is shown in wv ig. He an nee Di eer ee 

liosis and the apparent shortening of the leg, on one 

Si igats and retroposed, the pubic region displaced to one side, and the hair-line 


infantile disease or injury. 


Fie. 606.—Kyrnosconiotic AsymMeErric. Racurtic Priyis. CEsaREAN SECTION (x-ray by O’Donnell). 


oblique. The rhomboid of Michaélis is asymmetric or tilted, and the gluteal fold 
lower on one side. Palpation of the bones confirms the above findings, and, in 
addition, discovers that the ischial tuberosity of one side is higher and the ramus of 
the pubis has a different direction on that side. Examining first with one hand and 
then with the other, it is usually possible to distinguish the flat linea terminalis 
of one side and the bowed are on the other, and the fact that one-half of the pelvis 
is less roomy. External measurements from corresponding points may show a 
discrepancy between the two sides, but it is almost impossible to diagnose the kind 
of a pelvis from them. By excluding all the other varieties we may make a diag- 
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nosis of a Naegelé pelvis, and this may be confirmed by finding the corresponding 
half of the rhomboid of Michaélis reduced in size, the spine of the last lumbar verte- 
bra lying close to the posterosuperior spine of the ilium. On internal examination 
the corresponding half of the pelvis is very small and the encroachment of the 
ischium on the lumen persists even to the outlet. Ankylosis of the sacro-iliac joints 
may be palpated by the fingers per vaginam or rectum if exostoses and pericapsular 
thickening exist. 


Fie. 607.— X-ray or Lerr Coxitis. Cranrotomy, First Lasor. SuBsEQUENTLY Two SPONTANEOUS DELIVERIES. 
Note general smallness of outlet, also reduction of space of Jeft side. Reproduction has reversed the x-ray picture. 


After the fact of pelvic distortion has been discovered, the degree of pelvic con- 
traction must be determined. 

A few cases of dislocation of the ilium upon the sacrum are on record. It is 
easily diagnosed if its existence is suspected. It causes persistent backache, 
difficulty in locomotion, and, if it occurs in labor, occasional dystocia. 


TRANSVERSELY CONTRACTED PELVES 


It has been generally taught that contraction of the superior strait is the most 
common of the pelvic deformities, and of these, anteroposterior shortening is the 
most important. From the pathologist’s standpoint this may be true, but clin- 
ically the justominor and transversely contracted pelves are more commonly found 
as the cause of dystocia. Pelves much contracted transversely at the inlet are 
very rare. 

Mild degrees of contraction are found in the kyphotic, the infantile, and some 
varieties of high assimilation pelves. Contraction of the pelvic outlet is found in 
the funnel pelvis and those of the masculine type. 
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these, the classic transversely con- 


ba suakeciel se Te ani te 2 first described it, are in existence. 


tracted pelvis named after Robert, who in 184 


Fie. 609.—Kypsoric Transverspty Contractep Prtyis Fie. 610.—Lrrr View or Samp. 
(Northwestern University Medical School Museum). 


This deformity is due to the same cause which produces the Naegelé pelvis, that 
is, an osteo-arthritis, but acting on both sacro-iliac joints. Both sides of the pelvic 
cavity are compromised, and the inlet assumes the form of a narrow wedge (Fig. 


KYPHOSIS PELVIS (OS 


608). The narrowing of the pelvis usually extends to the very outlet, and in one 
case described by Breus and Kolisko the distance between the spines of the ischium 
was only 2 em. 

The Kyphosis Pelvis.—Fig. 609 shows a pelvis contracted in the transverse 
diameter, and possessing also some of the characteristics of the funnel type. It is 
from a young girl, ossification still being incomplete. If the kyphosisissituatedin the 
upper part of the spinal column, a compensatory lordosis lower down restores the 
line of direction of gravity to its normal position in the statics of the person, and, 
therefore, the pelvis suffers little, if any, change. If, as in Fig. 610, the knuckle 
or ‘‘gibbus” is in the lumbar 
spine, marked alteration of the 
pelvis occurs. The sacrum is, 
as it were, drawn upward and 
out of the pelvis; at the same 
time it rotates on a transverse 
axis so as to throw the promon- 
tory up and back, the coccyx 
forward and inward. Asa re- 
sult of the rotation of the sac- 
rum the innominate bones are 
rolled around the sacral articu- 
lar surfaces, so as to bring the 
ischia together and exaggerate 
the forward dip of the crests, 
that is, increasing pelvic in- 
clination. This action is pro- 
duced by the patient throwing 
her head and shoulders back to 
counteract the tendency of the 
body to fall forward when the 
bodies of the vertebre soften 
and break down under the 
tubercular caries (Fig. 612). 

The extreme pelvic in- 
clination of these pelves is 
easily understood. The pa- 
tient throws the lower abdo- 


men forward and holds the Fie. 611.—NoRMAL STATURE, Fie. 612.—SHows Rorarion 
< Brack; Kypnosis, Rep. or TRUNK ON Hip-soINTs, 

chest high and the shoulders Bopy FaLtis FoRwWARD AND WITH BackWARD PROPUL- 
: TO PREVENT ToOPPLING, SION OF PROMONTORY AND 

backward. Pendulous belly is Patient THrows Heap Forwarp MovrEMENT OF 


AND SHOULDERS Back, Lower Sacrum. 


more marked in these women 
than in all others. 

If the caries of the vertebre is in the lowest lumbar or in the first sacral verte- 
bra, the upper arm of the knuckle comes to lie over the inlet, roofing it over—spon- 
dylolizema, as Herrgott called it, or pelvis obtecta, a better term, offered by Fehling. 
While the inlet may be large, the spinal column roofs it over so that the head cannot 
gain entrance to the pelvic canal. 

The Funnel Pelvis—When the lumen of the pelvis grows smaller from the 
inlet to the outlet, we speak of funnel pelvis. Most pelves of the generally con- 
tracted type belong in this class, as do also several of the other varieties already 
considered—the kyphotic, the Naegelé, the Robert’s, and some of the rachitic. 
The causes of the convergence of the pelvic bones toward the outlet cannot always 
be determined. Figure 613 shows a pelvis normal in every other particular, but the 
sacrum and the ischial portions of the innominates converge toward the outlet. 
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Women of masculine habitus, who have large, leonine features, cee a pe cae: 
to firm obesity, and who are often sterile, frequently have heavy oe Meee ee 
Infantilism of the genitalia sometimes is associated with funnel pe ie ais 

emphasizes the frequency of high assimilation as a cause of funne pelvis, a t oy 
own observation tends to confirm this view. (See Dystrophia Adiposogenitals, 


. 696. ; 
i ee degrees of funnel pelvis are exceedingly rare, but moderate contraction 


of the outlet is, in the author’s experience, a pelvic deformity very commonly ae 
True this is not usually recognized, the dystocia being ascribed to some ane 
of the soft parts or of the presentation and position, the size of the silaioerns sian i; 
ness of the powers of labor. Without doubt many of the forceps ees sone 

formed for delay in the second stage are necessitated by contraction o e bony 

ic outlet. 

est earn a pelvis of the kyphosis type is easily recognized—the gibbus 
low down in the back will point to it. Not so easy is the recognition of the mascu- 


Fic. 613.—FuUNNEL Petvis (author’s collection). 


line pelvis, and the attendant is usually only apprised of the latter’s existence when 
a stop in the labor occurs with the head low down in the pelvic canal. If in the 
routine pregnancy examination the accoucheur will take care to palpate the descend- 
ing rami of the pubis as in Fig. 276, p. 259, and measure the distance between the 
tuberosities, as in Fig. 274, such surprises will come to him very seldom. During 
labor, if the palpation of the side walls of the parturient canal does not indicate 
narrowing, the pelvimeter used as in Fig. 269 will give positive information. A 
masculine pelvis may be looked for if the patient is large, with a tendency to firm 
adiposity, with large leonine features, and hirsuties of the face. Often such women 
are married late, are sterile for many years, have frigiditas sexualis, early meno- 
pause, and often develop fibroids. If they do become pregnant, it is often the only 
reproductive effort (single child sterility), for which reason special care should be 
exerted to preserve the child. 

Schauta found funnel pelves in about 6 per cent., Stocker in about 26 per cent., 
and Klien in 24 per cent., of the cases examined. 

Assimilation Pelves.—In the embryo the iliac bones develop in the region of the 
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twenty-fifth to the twenty-ninth spinal vertebra, which five vertebra later are fused 
together to form the sacrum. The sacro-iliac joint is usually made with the twenty- 
sixth spinal vertebra at first, but soon the twenty-fifth and twenty-seventh are in-: 
volved. If the iliac bones are united with vertebrae higher up in the spinal column, 
that is, the twenty-fourth, twenty-fifth, and twenty-sixth, we will find the sacrum 
long and narrow, and the first sacral vertebra presenting the characteristics of a 
transitional stage from the last lumbar. The sacrum has six segments instead of 
five and five foramina instead of four. The last lumbar vertebra, therefore, seems 
to be “assimilated’’ with the sacrum, 7. e., has helped to make up this bone, and 
such a pelvis is called “upper assimilation pelvis’ —upper because the union of 
the ilia with the spinal column is higher up than normal. 

If the union of the ilia with the spinal column occurs with the twenty-sixth, 
twenty-seventh, and twenty-eighth vertebra, we find six lumbar vertebre instead 
of five, the last lumbar (sixth) having many of the characteristics of the first sacral. 


Fic. 614.—HicH AssiMILATION PEtyis. Rounp INLET. 
Drawn from a specimen Professor Kolisko gave to the author. 


Such a pelvis is called a “lower assimilation pelvis’’—lower, because the union of 
the ilia with the spinal column is lower than normal and the sacrum is short, usually 
broad, and has four foramina. 

In many instances the insertion of the ilium is normal on one side and higher or 
lower on the other, asymmetric assimilation pelvis resulting. Only half of the last 
lumbar vertebra then goes to help make up the sacro-iliac joint. Scoliosis is a 
frequent result of this deformity. Unless one has the whole spinal column for 
study, it may be difficult to determine where the assimilation occurred. Indeed, 
in many cases it is not easy to recognize the abnormality. aa 

Sometimes the coccyx is assimilated with the last sacral vertebrae. This is 
of little practical importance. Perhaps fracture of the coccyx is more common, 
and, too, since assimilation sometimes causes funnel and transversely contracted 
pelvis, the delay in labor at the outlet may be prolonged by the abnormal bony 
formation, which latter, too, predisposes to fracture. 
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Breus and Kolisko, of Vienna, to whom we are indebted for hea 
study of these pelves, distinguish five kinds: (1) The high assimilation p : 


$ ° . h 
the transversely contracted; (3) the midplane contracted; (4) the low; (5) the 


asymmetric. The terms high and low have nothing to do with the site of the unlop 


Fic. 616.—MipPLaANb® CONTRACTED ASSIMILATION PELvis (Breus and Kolisko). 


of the pelvic girdle with the spinal column, that is, upper or lower assimilation, but 
refer to the height of the pelvic canal. 

Fig. 614 shows a high assimilation pelvis, which, with those of Figs. 615 and 
616, Kolisko kindly presentedtome. Its characteristicsare: avery high promontory, 
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long sacrum, composed almost always of six vertebrae and with five sacral foramina, 
the first of which may lie above the plane of the inlet; almost perpendicular wings 
of the sacrum, which are thin; pelvic canal deep, conjugata vera lengthened, con- 
jugata transversa sometimes shortened. 


Fie. 618.—X-RAY OF PROBABLE PARTIAL UNILATERAL ASSIMILATION (case of Dr. F. Johnson, at Michael Reese 
: ; Hospital). 


Fig. 615 shows a transversely contracted assimilation pelvis from the same 
source. The promontory is very high, and another, or double, exists. The sacrum 
is long and narrow, the wings being poorly developed, and the transverse contrac- 
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tion may continue downward to the outlet, giving this pelvis a funnel shape or 


masculine type. ees 
Fig. 616 is one of Breus and Kolisko’s midplane contracted assimilation pelves. 


The forward prominence of the sacrum is evident, and this causes a shortening of 
all the sagittal diameters, especially that of the second parallel of Hodge. This 
pelvis has two promontories, and the uppermost sacral vertebra, carrying the sacral 
foramina with it, seems to be bent backward, to get into alinement with the lumbar 
spine. All these pelves have extreme inclination to the horizontal. 


Fracture line 


Upper articular 
Left arch 


Lower left ar- 
ticular process 


x. Middle portion of the 
left interarticular 
process 


Fic. 619.—Cutarr’s SponDYLOLISTHETIC PELvis Fic. 620.—Derait or SpoNDYLOLISTHETIC SacRuM (Breus and 
(Breus and Kolisko). Kolisko.) (From the ‘‘large Vienna pelvis.’’) 


Fig. 617 shows a low or shallow assimilation pelvis; its promontory is very low 
and projects forward, the pelvis being shallow, but roomy. 

Fig. 597 (p. 716) shows an asymmetric assimilation pelvis from the author’s 
collection. It was combined with scoliosis. Since the pelvic lumen is not seriously 
encroached upon in the assimilation pelves, much practical importance is usually 
not attributed to this deformity by most authors. I am convinced, however, that 
many of the lesser irregularities of labor, such as occipitoposterior, occipitosacral 
positions, arrest of rotation in the midplane, deep transverse arrest, extensive 
pelvic floor lacerations, ete., are due to the irregular shape of the pelvic canal pro- 
duced by these peculiarities. Transverse contraction can be so pronounced as to 
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cause real dystocia, and if the child is large, it may die in delivery or even craniotomy 
may be required. 

Diagnosis.—It may be possible to feel six sacral vertebrae in exceptionally 
favorable cases, but usually the diagnosis of assimilation pelvis on the living is 
only a surmise. When distinct narrowing of the outlet exists and signs of infan- 
tilism are absent, one may suspect that such deformity exists. A very high or 
double promontory with normal measurements is suggestive, and a scoliosis which 
has no other apparent cause may also lead one to think of assimilation. The 
x-ray might discover it (Fig. 618). 

Spondylolisthetic Pelvis.—Kilian, in 1854, first named this pelvis, the term 
being derived from the Greek, which means a sliding of the vertebra. F. L. Neuge- 


Fic 621.—SponDYLOLISTHETIC PELVIS. Fig. 622.—SPoNDYLOLISTHETIC PELVIS. 
Shows the hump of last lumbar spine. Shows pubis rotated upward. 


bauer is entitled to the greatest credit for his thorough investigations, and many 
monographs have placed the subject in a very clear light (Willams, DeLee). 

The essential feature of this pelvis is a sliding of the body of the last lumbar 
vertebra over the first sacral and into the pelvis, carrying, of course, the spinal 
column with it. The articular processes of the vertebra and sacrum are not dis- 
located, the slipping of the body of the former being permitted by a stretching or 
fracture of the interarticular processes. The last lumbar vertebra thus comes to be 
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much elongated from before backward, and may even be bent over the sacrum like 
a clamp and the apposed portions of the two bones are compressed and often synos- 
totic. Severe injury, a congenital lack of fusion of the ossification areas of the an- 
terior and posterior ossification centers of Ke lateral portions of the vertebra, and 
rrving of heavy loads (coal heavers’ spine) are given as Causes. | 
s Ok the ne spondylolisthesis has a very deforming action: (1yhe in- 
clination of the pelvis is obliterated, in marked cases the inlet being almost hori- 
zontal; (2) the lower lumbar spine projects over and into the inlet—pelvis obtecta 
—in a way similar to that of lumbosacral kyphosis, and the promontory becomes 


Fig. 623.—SponDYLOLISTHETIC PELyis (SipE View). 


Shows spine of last lumbar and horizontal crest of 
ilium. 


Fie. 624.—SpPonpYLOLISTHETIC PELVIS. 


Ribs almost rest on crests of ilia. Upward curve of 
crests is shown by lines drawn on the skin. 


the fourth, third, or even the second lumbar vertebra; (3) the available true con- 
jugate of the inlet may be reduced to even 5 cm., and the rest of the pelvis tends to 
become funnel shaped. 

Diagnosis.—The history of injury will indicate a careful study of the pelvis; 
note the horizontal ihac crests and close proximity of ribs (Fig. 623), the broad 
rhomboid of Michaélis, the sharp hump presented by the last lumbar vertebra, 
the compensatory dorsal lordosis, including the thrown back head, and the tight- 
rope walker tread (Fig. 625). Internally the lumbar spine overhanging the sacrum 
and encroaching on the inlet can be easily felt, but it is not always so marked as in 
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ae a The sacrum, with its lateral wings, is easily distinguishable from the 
ast lumbar vertebra, the sharp angle can readily be felt, and the bifurcation of the 


s*e, 


Fie. 626.—OstTEomaxacic Petyis. Mrup Dearee (Chicago Lying-in Hospital specimen). 


«> 


K 


< 


Ostromaxacic Pexyic INLET. 


Fic. 627.—MasureMeEnts oF Fia. 626. 


Fic. 625.—TRBAD OF SPON- 
DYLOLISTHETIC Pa- 
TIENT. ‘‘TIGHT-ROPE 
WALKER’S TREAD.” 
Patient’s feet were 

painted with red ink and 

she walked on a strip of 
wall-paper, which was then 
photographed. 
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common iliac artery may be distinctly palpable on the left side, es sep ae Haar 
Von Winckel proved that this last finding was unreliable, being fou 

ic pelves. 
ae err Pelvis.—Part of the general affection, sera SP) ioe 
has already been considered (p.548), is the deformity of the edie: an : ae ue 
obstetrician’s point of view, the most important. As the result of t fee oO 
trunk pressure, the pressure of the heads of the femora, the traction o the ae . 
and ligaments on the softened bones, the pelvis is crowded together in an astonish- 
ing manner. Figs. 626 to 629 show these deformations, and description 1s ae 
essary. The sinking downward and forward of the sacrum, the beak-like oe ion 
of the horizontal pubic rami (due to the inward pressure of the femora), the ap- 
proach of the tuberosities of the ischia, the rolling inward of the iliac crests, must 
be emphasized. On the pelvic lumen this invasion from three sides and above pro- 
duces very decided effects—indeed, the cavity may be almost obliterated. 


Fie. 628.—Osrromauacic Pretyis. HigHEest DEGREE. Fic. 629.—Lerr View oF Fic. 628. 


Labor is rendered impossible if the process is at all advanced, but if it occurs 
when the osteomalacia is in the florid stage, the soft bones may give way to the head 
advancing under the influence of strong pains, and dilate enough to allow the child 
to pass through. This dilatation of the pelvic canal has been found in 17 to 30 
per cent. of the cases, but in practice it is best not to depend on it. 

Diagnosis.—From the history of the patient one will learn that the body has 
gradually grown shorter, with complaint of rheumatoid pains in the back and the 
pelvis, difficult and painful locomotion (duck-gait), contraction of the adductor 
thigh muscles, muscular trembling, paresis, asthenia, and progressive invalidism. 
Previous labors have grown successively more difficult. Tenderness is found over 
most of the bones, and the incurvations of the spine, the ribs, and the extremities 
are usually present in sufficient degree to be found. On the pelvis the most decided 
changes are discoverable, the most notable being the beaked pubis, the narrow pubic 
arch, which in the author’s case hardly permitted two fingers to pass; the sharply 
curved sacrum and low promontory. All the external measurements are diminished. 


DOUBLE DISLOCATION OF THE HIPS Goo 


In the differential diagnosis the pseudo-osteomalacic rachitic pelvis need be men- 
tioned, but the history, the disease appearing in childhood, will at once eliminate 
this. Spondylolisthesis is also easily determined. 


DOUBLE DISLOCATION OF THE HIPS 


Congenital dislocation of the hips is not a very rare deformity, and only recently 
have the efforts of the orthopedists been successful in correcting it. When such 


Fic. 631.—Ricut ELEvATION or Petvis. Dovusie Dis- Fic. 632.—Lerr ELevation or Petvis. Dovusie Dis- 
LOCATION OF Hips. LOCATION OF Hips. 
Shows new acetabulum. Shows contracted acetabulum and new socket. 


a child begins to walk, the trunk pressure forces the whole pelvis onto the iliofemoral 
and capsular ligaments, the line of gravity is anteposed, the spinal column is thrown 
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back to preserve the balance, the result of all this ha: aessbidar ind 
A eet ee i 
Ivic girdle and increase of pelvic inclination. ince the tra 
eed Ohh the heads of the femora fails, distinct flattening of the pelvis results 
Fig. 630). The outlet is very large. ee 
oe an ce ats the accompanying photographs the characteristic appearance 
of such a woman is to be seen. The high trochanters, the broad hips, ae eta: 
with increased pelvic inclination, the folding of the skin at the hips, the loose- 


Fic. 633.—Dovusie Distucation or Hips. 


Fic. 634.—Dovuste DisLocaTIon oF Hires. 


Shows downward and backward rotation of head of 
femur when leg is flexed. 


jointed gait—all strike the eye at once. On internal examination the shortening, 
if there is any, of the conjugata vera is easily determinable. Labor has the char- 
acteristics of that in flat pelves. 

For the sake of completion may be mentioned the pelvis split at the pubis, 


an accompaniment of ectopic bladder,—gastroschisis,—and the case of absence of 
the sacrum, both scientific curiosities. 
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CHAPTER LV 
CLINICAL ASPECTS OF CONTRACTED PELVES 


During Pregnancy.—Certain varieties of contracted pelvis may interfere with 
coitus, for example, the double coxalgic, with ankylosis. Very large pelves allow 
the uterus to sag down onto the pelvic diaphragm, and such women show increased 
pelvic floor projection. It has seemed to me that they suffer larger tears in labor 
and are liable to develop prolapsus uteri. Retroversion of the uterus may be 
maintained by an overhanging promontory, and if pregnancy supervenes, an 
operation may be needed to restore the uterus to its place. 

As a rule, it is later in pregnancy that the effects of pelvic obstruction become 
apparent. Since there is no room in the pelvis for the growing uterus, it forces 
itself upward, the abdomen is overdistended, the anterior wall stretches, or the 
recti part and the fundus uteri falls forward, the condition being known as pendu- 
lous abdomen (Fig. 353, p. 433). 

If the muscles retain their integrity, the uterus is forced upward against the 
ribs and forms here a high plateau. Another effect of contracted pelvis is the con- 
ferring of a great degree of mobility on the uterus. The organ, since its pelvic 
attachments are overstretched and it lacks the support of the side walls of the pelvis, 
is free to sag from side to side with every turn of the patient. Some women com- 
plain much of this, and require the support of a firm binder. From the same causes 
the position and presentation of the fetus change readily and frequently. The 
cephalic pole does not remain so constantly over the inlet, hence when labor begins 
quite often the child is found in an unfavorable attitude and presentation, which, 
becoming confirmed by the uterine contractions, causes serious dystocia. Vari- 
cose veins of the vulva and limbs, especially if one or more severe operative de- 
liveries have preceded, are often particularly marked. Occasionally, in primipare, 
the head enters a contracted pelvis in the later weeks of pregnancy, and labor is 
unexpectedly easy. The head, by its configuration, may show the shape of the 
pelvic cavity. Subsequent labors may be difficult. 

During Labor.—General Considerations.—Labor is likely to be a little prema- 
ture in contracted pelves of the flat variety, and to be prolonged in those of the 
generally contracted, funnel, and masculine types. Reasons for this I cannot 
advance, but such has been my experience. When labor has frankly declared 
itself in a woman with contracted pelvis and at term, it early becomes evident that 
the process is not going as it should, and the observant accoucheur soon perceives 
that it is not alone the spacial disproportion which causes dystocia, but many other 
factors—abnormal presentations, positions, attitude, the size and hardness of the 
fetal head, irregular uterine action, premature rupture of the bag of waters, etc. 

Abnormal presentations—breech, face, brow, shoulder—are four times as 
frequent with contracted pelvis, Litzmann having found the cephalic pole pre- 
senting normally in only 84 per cent. of his cases (usually in 96 per cent.). The 
reason for this is that the head, finding the entrance into the superior strait 
blocked, glides off into one iliac fossa, producing an obliquity of the fetal axis to 
that of the inlet. It is now easy for a partial or even a complete rotation of the 
fetal ovoid to occur, and the pains coming on, the child is locked in its unfavorable 
position. Prolapse of the arm, foot, and cord are also much more common in all 
forms of pelvic contraction, but particularly in the flat varieties. The reason for 
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this is that the head does not lie firmly in apposition on the lower uterine segment, 
but is held away by the jutting promontory of the sacrum, which leaves unfilled 
spaces at the sides, through which the small parts easily slip. All these accidents 
are commoner in multipars with their flaccid and flabby uteri. 

A great deal depends on the size and moldability of the fetal head and of the 
trunk. If the bones are soft, they easily give themselves to the shape of the inlet, 
and apparently great disproportion may thus be overcome. If the child is small, 
the pelvis, relatively, may not be at all contracted, while if the infant is large, the 
contraction of the pelvis must be rated higher. 

Of prime significance in all labors with contracted pelvis is the action of the 
uterus. Speaking broadly, the strength of the uterus is proportionate to the amount 
of work required of it. In some cases the uterus acts regularly and with increasing 
power as it finds that the child does not progress through the birth-canal. Within 
well-defined limits this augmented action of the uterus is healthy and very desirable, 
because by this means nature often overcomes spacial disproportion between the 
head and the pelvis which no one would have thought possible. The recurring 
pains adjust, compress, mold, and propel the head through the narrowed canal 
in a fashion that the finest art absolutely fails to imitate. Further, good pains 
dilate the cervix and prepare the soft parts for the passage of the fetus. Weak 
pains are a most unwelcome complication of labor in contracted pelvis. They may 
be primary or secondary. Primarily weak pains frequently accompany generally 
contracted pelvis and are another expression of the infantilism which caused it. 
Again, other causes of weak pains may exist. Weak pains from exhaustion, 
tetanus, or infection of the uterus are much more significant and correspondingly 
serious. To weak uterine action are often added weak abdominal muscles, so 
common with pendulous belly, a frequent complication of contracted pelvis. If 
the passage is not too markedly contracted and the child is of moderate size; if 
the presentation and position are good and the pains strong, the large majority of 
labors will terminate spontaneously and happily for both mother and child. Even 
experienced accoucheurs will often be surprised to see what nature can accomplish 
if properly supported and not interfered with. On the other hand, the contraction 
of the pelvis may be negligible, as far as spacial disproportion is concerned, but it 
has caused an abnormal presentation—for example, brow or shoulder, which results 
in perhaps fatal dystocia. 

The First Stage.—At the beginning of labor the head is high up, not engaged, 
as so often happens in healthy primipare and in multipare with strong abdominal 
walls. It does not even project into the pelvis with a large segment, but floats 
high, almost out of reach of the finger. It does not fit the lower uterine segment 
accurately, hence the membranes over the os are exposed to the full force of the 
uterine contraction. If they are delicate, they burst and the liquor amnii drains 
away; if they are tough, they are stripped off the lower uterine segment and pouch 
down into the vagina or even to the vulva, stocking shaped, and are of little service 
as a fluid dilating wedge. The evil consequences of early rupture of the sac are: 
Loss of the hydrostatic cervical dilator; (2) increased danger of pressure necrosis 
of soft parts lying between head and pelvis; (3) increased possibilities of prolapse 
of cord, arm, and feet; (4) infection may gain entrance to uterine cavity and cause 
physometra, fetal death, and sepsis. If the membranes rupture before complete 
dilatation has been secured, the lower uterine segment and cervix collapse, and it 
nequincs prolonged effort on the part of the uterus to open the passage again. Von 
Herff’s experience must have been contrary to that of most observers, for he finds 
that rupture of the bag of waters in contracted pelvis is not an event to be feared; 
that the dilatation progresses Just as satisfactorily as before, or often better. 

_ True, the pains may be stronger after the waters have drained away, but ex- 
perienced accoucheurs will find it hard to admit that the head makes as efficient 
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and as safe a cervical dilator as the bag of waters, or that the mother and child are 
not in more danger after the sac has been opened, and they will be loath to dispense 
with the natural water-bag dilator until the cervix is open enough to permit natural 
or operative delivery. 

Many differences are observed in the way the lower uterine segment is formed 
and the cervix dilated in cases of obstructed labor. In a healthy primipara the 
usual mechanism occurs, but in a multipara, especially if she has had several 
difficult labors, the contraction ring ascends very early, the lower uterine segment 
quickly forms under the influence of the pains, and the os soon dilates. Now, 
unless the head quickly passes into and through the pelvis, the expanded parturient 
canal will give way and allow the fetus to escape into the peritoneal cavity. If the 
cervix is tough, it may long resist the action of the uterus and require the inter- 
vention of art. Sometimes the cervix is compressed between the head and the pelvis. 
The part below the area of compression then may become edematous and even 
slough off. Particularly the anterior lip, in flat pelves with pendulous belly, is 
liable to be caught between the head and the pubis, becoming enormously swollen 
(sometimes to the size of one’s wrist), suggillated, even necrotic, leaving cervico- 
vesical fistula. Previous deep lacerations of the cervix and of the lower uterine 
segment predispose to fresh rupture. Dilatation of an old, much-lacerated cervix 
is usually rapid unless the scars are very extensive. 

The Second Stage-——Up to this point labor in nearly all forms of contracted 
pelvis isthe same. When the head is to pass through the inlet, different mechanisms 
are developed, and these will be considered separately later. Certain general 
features are common to all obstructed labors, and they may be divided into two 
groups: first, the absolutely impossible labor, where the disproportion is so great 
that the child cannot pass, and, second, the labors where the child can pass, but 
it requires prolonged effort on the part of nature, without or with the help of art. 

If the head is arrested, the uterus is stimulated to redoubled vigor, the pains 
become stronger and stronger, the intervals shorter, but no advancement is per- 
ceptible. A large caput succedaneum replaces the bag of waters, and the scalp 
may be visible at the vulva when the head has not yet passed the inlet. The vagina 
becomes hot, swollen, blue, and dry, the vulva dark blue and edematous, often 
with small suggillations, and in much neglected cases gangrenous. The child dies 
because the violently acting uterus cuts off its oxygen supply, and sometimes also 
from cerebral injury or hemorrhage, the result of nature’s attempt to crowd the 
head through a passage too small for it. If aid is not rendered, the woman in- 
evitably dies and death occurs from rupture of the uterus, with intraperitoneal 
hemorrhage or shock, from sepsis, or exhaustion. (or the symptoms of rupture 
of the uterus the reader is referred to Chapter LIX.) Infection during prolonged 
labor may be autogenous or exogenous. In the vast majority of cases the phy- 
sician introduces the infection from the vulva, or from without entirely, or by re- 
peated examinations inoculates the patient with the bacteria normally present in 
the vagina, the frequency of the various modes being, in the author’s opinion, in 
the order given. In a small percentage of the cases the bacteria wander upward 
from the vagina through the opened membranes into the uterine cavity. In 
either event the woman develops fever, the first effect of which is to stimulate the 
pains, but soon the uterus is paralyzed, with or without the formation of gas in its 
cavity (physometra). Women in labor stand infection not at all well, and the 
temperature and pulse rapidly mount high, while delirium, subicterus, and pros- 
tration quickly follow. There is a foul discharge from the vagina, and the vulva 
is swollen, reddened, and superficially necrotic in places. Acute dilatation of the 
heart is a not rare termination of too prolonged labor. 

Exhaustion is an infrequent cause of death, but without doubt it will explain 
many cases of shock and of gradual, uncontrollable asthenia terminating fatally 
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after operative delivery. The operation may have been quick and skilful, Ker: 
undue hemorrhage, and with little anesthetic, but the woman does mee ra oe e 
pulse mounts higher and higher, the vital powers slowly sink, and in sae our a 
twenty-four hours death supervenes in quiet coma. In the differentia lagnos 
internal hemorrhage, uremia, and shock from injury are to be considered. pe 
If the disproportion is not absolute, nature often accomplishes the elivery, 
and even the experienced obstetrician must marvel when he sees all his precon- 
i notions set at naught. : 
ae first the head is high up, separated from the bony inlet by a pad of thick 
cervix, the bases of the broad ligaments, the bladder, and the pelvic connective 
tissue in general. After the uterus has been in action for a while all these structures 
except the base of the bladder are drawn upward with the retraction of the lower 
uterine segment out of the pelvis, thus allowing the head to apply itself to the inlet. 
If one examines the woman now during a pain, peculiar phenomena are observed. 
The head flexes and deflexes, and sometimes rotates on its transverse axis, or even 
in a horizontal plane, and one feels the large fontanel advance, recede, turn from 
behind forward, and the head rolls on either shoulder. It is important for the 


Fie. 635.—Hnap Arrer Four Days’ Lasor iy 4 GENERALLY CONTRACTED AND FLAT PELYIS. 
Arrows show direction of compression and point to areas where the scalp subsequently sloughed out. 


accoucheur to study these motions with great care, because they are the evidences 
of the intended mechanisms of the head, that is, that manner in which the head is 
to overcome the resistances of the passage. Nature seems to be fitting the head to 
the pelvis as a key is fitted to the wards of a lock, until a combination is secured 
which will best allow the head to pass. 

Now the process of molding or configuration begins, and the general intra- 
uterine pressure, together with the fetal axis pressure, gradually forces the head 
through the narrowed superior strait. Owing to the nature of things the head 
cannot be reduced in size by compression, and only a minute quantity of cerebro- 
spinal fluid can escape through the foramen magnum into the spinal canal—not 
enough appreciably to affect the size of the head. Now, owing to the softness of 
the cranial bones and their movability on each other at the sutures, the head is 
capable of being changed in form so that it accommodates itself to the shape of 


CLINICAL ASPECTS OF CONTRACTED PELVES 741 
the superior strait. That parietal bone which first meets with resistance is pressed 
under the other, and the plate of the occipital bone lies under the two parietals. 
The overlapping may be so marked that the dura mater begins to strip off, and a row 
of minute hemorrhages will be found on either side of the longitudinal sinus. Fig. 
635 shows the head of a child spontaneously delivered after four days’ labor. This 
length of time is very seldom required for the process; indeed, nowadays such cases 
are not allowed to take so long, but interference is thought necessary after giving 
the natural powers reasonable opportunity to show how much they can accomplish. 
From four to ten hours of good strong pains will almost always suffice for the test, 
but even here great watchfulness is indicated lest mother or babe suffer harm from 
the experiment. 

As soon as the head has been molded so that it is ready to pass through the 
inlet the pains assume an expulsive character—the parturient bears down, the 
head drops into the excavation, and the occiput begins to rotate to the front. 

Three signs indicate that the head is descending: (1) The patient begins to 
bear down; (2) feces are discharged, or the woman expresses a desire to go to stool; 
(3) cramps of the muscles of the legs occur—usually the left leg in left occiput 
positions and vice vers. The first two symptoms are due to the pressure of the 
head upon the rectum; the last one, to irritation of the sacral plexus by contact of 
the advancing head. In flat pelves, in which the resistance is met only at the inlet, 
this part of the labor is completed with surprising quickness. In multipare one 
or two powerful expulsive pains procure anterior rotation and the birth of the head; 
in primipare the soft parts have to be overcome, and this requires the usual time. 
The head may be given a shape different from that acquired in the passage of the 
inlet by the molding caused by the pelvic floor. If the pelvis is generally contracted, 
the resistance continues all the way to the outlet, and Jabor is unduly prolonged and 
tedious. In addition the uterine action in this class of pelvis is often weak, the 
uterus partaking of the general hypoplasia. Women with funnel and masculine 
pelves are also prone to uterine inertia. Occipitoposterior positions, imperfect 
dilatation of the cervix, and strictura uteri (hour-glass contraction) are also more 
common in them. 

After the head is delivered the main difficulty is overcome, but if the child has 
broad shoulders, they may cause much trouble, especially in the generally and 
transversely contracted pelves. Many an infant has been lost during the pro- 
longed attempts to deliver impacted shoulders. At any point the uterus may give 
out and labor comes to a standstill, requiring the assistance of art. It is as often 
the nervous system of the woman or the condition of the baby which demands inter- 
ference as the uterus proving default. 

The third stage does not present any conditions which are peculiar. Post- 
partum hemorrhage is rare if the pains have been good, but if the delivery has been 
operative, lacerations and bleeding must be expected. 


CHAPTER LVI 
MECHANISM OF LABOR IN FLAT PELVES 


AN experienced accoucheur can diagnose the nature of the spore Le Ee 
the mechanism with which the head passes through it. Many of its oe 10 Ne 
characteristic of flat and of generally contracted types. In flat pelves a Peet 
of position and presentation are very common. Owing to i. ee pees ge 
the promontory, the head cannot enter the pelvis and, therefore, s Ips proces: 
side, which often allows the cord to prolapse in the free space thus provided. 


Fia. 636.—ANTERIOR ParteTaL Bons PRESENTATION. Heap Mo.pine irs W 
Smellie). 
Dotted line shows caput succedaneum. 


AY Into Fiat Petyis (adapted from 


head tries to enter the pelvis flexed, as in the usual mechanism of labor, but the 
biparietal diameter is too large to pass through the conjugata vera, the diameter 
of greatest contraction. As a result the head slides off to the side, the bitemporal, 
a smaller diameter, comes to lie in the conjugata vera, while the biparietal lies 
in the larger space opposite the sacro-iliac joint. As soon as the head sinks the 
forehead descends, because the resistance offered the occiput is greater—deflexion, 
instead of flexion, the first movement, occurs. Owing to the long transverse and 
short sagittal diameters of the inlet the head seeks the position which will easiest 
allow it to advance—that is, the sagittal diameter of the head will lie in the trans- 
verse of the pelvis. Since the jutting promontory forces the head forward the avail- 
742 
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able—or obstetric—transverse diameter of the inlet lies anterior to the true or 
anatomic transversa. The available space, therefore, for the passage of the head 
is much reduced, the pelvis, though large, going into the class of justominors. 

A third and most important abnormality of the mechanism is the almost 
constant lateroflexion of the head, that is, the parietal bone is inclined on one or the 
other shoulder, or, in other words, the head enters the pelvis in exaggerated asyn- 
clitism. This is called parietal bone presentation. Normally, although some 
authorities deny it, the head often enters the pelvis with slight anterior asynclitism, 
that is, obliquity of Naegelé. In flat contracted pelves this is exaggerated, and 
sometimes the lateroflexion is so great that the anterior ear is palpable behind the 
pubis—ear presentation. In the subsequent course of labor the posterior parietal 
bone rolls over the promontory into the pelvis, the anterior bone forming a sort 


Fic. 637.—Next Stace oF THE MOLDING. PosTERIOR PARIETAL ROLLS OvER THE PRoMoNTORY. HrAp Now EN- 
GAGED. 
Sagittal suture comes near middle line. 


of sliding fulerum on the posterior wall of the pubis. The amount of molding of 
the cranial bones needed to allow the descent of the head according to this mechan- 
ism depends on the size and hardness of the head and the roominess of the inlet, 
and the time required depends also on these factors plus the strength of the uterine 
contractions. The process may be completed in a few hours, or may last over a 
day (Figs. 636, 637, and 638). That part of the head which rubs over the promon- 
tory often shows a pressure mark—a red streak. In right positions the red mark 
(in bad cases, real pressure necrosis) lies over the right parietal bone, parallel with 
the coronary suture; in left positions, in a corresponding location over the left 
parietal bone. The configuration of the head is sometimes remarkable. In one 
of the author’s cases the head, viewed from above, had the shape of a kidney, and 
was almost a mold of the pelvic inlet. If the head remains long in the pelvis after 
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having passed the superior strait, it acquires another shape from the secondary 
i roduced by the pelvic floor. 
scared as the ene periphery of the head has passed the region of the inlet, 
or even just as it is about to pass, the occiput sinks, the large fontanel ascends, 
descent of the head takes place, and, as a rule, anterior rotation follows at once. 
The head undergoes a complicated movement, consisting of descent, flexion (the 
chin on the sternum), laterodeflexion, that is, the synclitic movement and anterior 
rotation of the occiput all simultaneously. Now the mechanism is as usual— 
flexion, descent, extension, external restitution. Even in primipare a few pains 
often accomplish the delivery; in multipare it is usually done with one or two. 
Findings.—Abdominally, one may determine the deflexion of the head by 
noting the straightening of the fetal spine. The lateroflexion at the neck may 


Fie. 6388.—Hrap Has Sunk ontro Prtyrc Ftoor anp Has AumMost CoMPLEeTELY RoTaTeD TO FRONT. 
Some lateroflexion of head persists even as late as this. 


also be felt. On internal examination the sagittal suture lies in the transverse 
diameter, but very close to the sacrum; the small is on the same level as the large 
fontanel, sometimes even higher, so that the brow comes down; the sutures are 
at first plainly felt, because the cranial bones overlap so strongly, but later in labor 
the caput succedaneum obliterates the lines (Fig. 639). 

Another mechanism, and an important variation, is the posterior parietal 
bone presentation (Fig. 640). Here the head is inclined on the anterior shoulder; 
the posterior parietal bone occupies the vault of the pelvis,—posterior asynclitism, 
—and if the lateroflexion is very decided, the posterior ear may be palpable in 
front of the promontory—‘ posterior ear presentation.’ The mechanism here is 
the reverse of that just considered. The posterior parietal stems on the promontory 
and the anterior rolls down from behind the pubis into the pelvis. 

Findings.—In posterior parietal bone presentation one can often feel the angle 
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which the shoulder makes with the head just above the pubis, and often the round 
parietal bone can be felt here—in one case the ear was indistinctly outlinable. 


Fie. 639.—Toucn PicrurRE. ANTERIOR PariETAL BONE PRESENTATION. NA®GELR’S OBLIQUITY. 
Sagittal suture near sacrum, ear near pubis. This picture also shows how the jutting promontory crowds the head 
forward, rendering useless a large part of the area of the inlet, the rear part of pelvis being empty. 


Fig. 640.—Postprior PaRiETaAL Bonr PRESENTATION. Fiat PEtyis. 
Dotted line is caput succedaneum. 
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Internally, the sagittal suture runs just behind the pubis, usually transverse, or 
the least bit obliquely, the small and large fontanels on a level or the small one up 
high, out of reach, and, by passing the fingers well up above the promontory, the 
ear is sometimes to be felt. As the head descends the sagittal suture leaves the 
pubis and comes to lie nearer the sacrum, but then descent and anterior rotation of 
the occiput bring the sagittal suture into an oblique. Sometimes the lateroflexion 
is kept up until the head escapes, and then the occiput is likely to remain in the 
oblique and the nape of the neck stems, not directly behind the pubis, but behind 
one ramus, and the head is delivered in the oblique. Use may be made of this fact 
in the conduct of such a labor, and the processes of nature imitated by art. 

Why the head enters the pelvis in one or the other of these attitudes is not 
known. Probably pendulous abdomen will explain the anterior parietal variety, 
but I have seen the posterior parietal present, and pendulous belly was also a 
complication. A high sacrum might predispose to the anterior parietal, especially 
if there is a double promontory. Litzmann says that the anterior parietal bone 
presentation is three times more frequent than the posterior. In general the more 
contracted the pelvis, the closer the 
sagittal suture runs to either promon- 
tory or the pubis. 

Labor is much more difficult and 
more often impossible in posterior 
parietal bone presentation, since in 
the latter the child is bent almost to 
a right angle at the neck. The uterus 
acts at a great disadvantage also, and 
is liable to excessive thinning on the 
posterior wall, a point of utmost prac- 
tical importance, since here sponta- 
neous rupture may occur, and the 
greatest danger from traumatism lies. 


MECHANISM OF LABOR IN GENER- 
ALLY CONTRACTED PELVES 
Labor in this class of pelves also 

bears marked characteristics. Since 

the head fits the inlet well, abnormal 
attitudes, presentations, and positions 
are not so frequent as in flat pelves. 

Prolapse of the cord is rare because the 

head fits the lower uterine segment ac- 

Fra. 641.—Heap AnovuT To ENTER A GENERALLY Con- Bea ee ~ Bee BERG God 

TRACTED Puiyis. ParttaL FLBXION. the head lies in flexion, and as soon as 
descent begins this flexion becomes ex- 

treme, the small fontanel being the first reached by the finger, and the sagittal suture 
lying in an oblique diameter of the pelvis and running almost perpendicularly. After 
labor has been in progress for some time and molding is advanced, the small fontanel 
les almost in the center of the pelvis, and is covered by the caput succedaneum. The 
extreme flexion is due to an exaggeration of the same mechanism which produces 
flexion in normal labor—the sincipital end of the lever, being longer, meets with 
greater resistance and rises higher. Nature finds this the easiest way to force a head 
through a pelvis contracted in all diameters. Generally contracted pelves, unlike flat 
ones, have the narrowing all the way down, and, therefore, progress is not rapid 


after the inlet has been passed, but the head has to bore it lowl 
canal (Figs. 641, 642, and 643). Tus Waly slowly through the 


MECHANISM OF LABOR IN GENERALLY CONTRACTED PELVES 747 


Pressure marks are unusual be- 
cause the resistances met are broad, not 
sharp, as in flat pelvis, and when they 
are present, owing to the flexion of the 
head, are found on the frontal bone, 
which lay against the promontory. 
Excessive length of the occipitofrontal 
diameter characterizes the molding in 
these cases, the occiput is peaked, the 
forehead and face are flattened, the 
neck is almost in a line with the back 
of the head, and the chin is buried in 
the chest. Lateral asymmetry is also 
marked. Extreme overlapping wf the 
bones and minute cracks and fissures 
of the parietals or frontals are very 
common. 

Labor in this form of pelvis is 
usually very slow and tedious. The 
uterus, partaking of the general hypo- 
plasia, acts poorly, and often gives out 
before the head has passed all the nar- 
row straits, instrumental interference 
Pee xequirce.. This is especially 1s. 642-—Hesp Excmine 4 Ganersiix Coxreactap 
dangerous to both mother and babe - 
because of the inevitable injuries to the soft parts and the great compression 
of the child’s brain. If the delivery is spontaneous, laceration of the permeum 
seldom occurs, because the head is so’ 
long drawn out. 

The diagnosis of labor with gener- 
ally contracted pelvis is usually easy. 
Abdominally, the extreme flexion is in- 
dicated by the high forehead, easily 
palpable over one ramus pubis, and 
the deep occiput, usually not palpable, 
even when the hand is pressed deeply 
into the groin. Vaginally, the small 
fontanel lying almost in the axis of the 
pelvis and the vertical position of the 
sagittal suture disclose the extreme 
flexion so characteristic of this form of 
labor. 

Labor in pelves, both generally 
contracted and flat, partakes more of 
the nature of the mechanism of flat 
pelvis. Most authors say that labor 
partakes of the characteristics of both 
forms—combined in degrees varying 
with the preponderance of either de- 
formity, but in my experience the head 
never could get into the pelvis far 
enough to meet the resistance all! 
around and thus exaggerate the flexion. 


CoNTRACTED < a bee 
Fass cae paras Phar CON Coa High transverse arrest is the condition 
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usually found, and, even in moderate degrees of contraction, cesarean section or, on 
the dead or dying child, craniotomy is often necessary. Not seldom the accoucheur, 
thinking he has to deal with a flat pelvis, meets unexpected difficulty, and investi- 
gation will show that moderate lateral contraction exists in addition. Since such 
contraction of the sides of the inlet leaves no place for the head, compressed in the 
conjugata vera, to expand in, these difficulties are easily explained, and generally con- 
tracted flat pelves present the most formidable complications unless early recog- 
nized. 


MECHANISM OF LABOR IN FUNNEL PELVES 


At the pelvic outlet the resistance begins, and the head comes to a stop at this 
point. Now extreme flexion occurs, and the labor resembles that of generally con- 
tracted pelves. If the funnel shape of the pelvis is due to kyphosis, as an additional 
complication the spinal column may overlie the inlet (pelvis obtecta) and prevent 
the entrance of the head into the superior strait. If spondylolisthesis exists, the 
same obstruction may present, and then labor is usually impossible without cesarean 
section. Klien emphasizes the frequency of occipitoposterior positions and forehead 
presentations. Such malpositions are probably due to the pendulous uterus, the 
fetal back fitting best to the posterior uterine convexity and its belly being bent 
over the pubis. 

Pelves contracted transversely at the outlet are not so rare as was formerly 
thought. Klien has shown their immense clinical importance. Since the con- 
traction lies between the descending rami of the pubis and the tuberosities of the 
ischia, the broad occiput cannot use this space during its passage under the sym- 
physis, but is forced backward onto the perineum and against the sacrum and coccyx 
(Figs. 644, 645, and 646). As a result the perineum and levator ani are often torn, 
the coccyx broken, and if the sacrum curves too far forward, labor becomes im- 
possible. The author is convinced that a large number of forceps cases with deep 
pelvic floor injuries and tearing of the vagina over the spines of the ischia, often to 
the walls of the pelvis, come in this class but are unrecognized. 

The diagnosis of labor in funnel pelves will vary with the engagement or non- 
engagement of the head. When the head reaches the 'pelvic floor it is arrested, 
impacted between the ischia, but usually anterior rotation of the occiput has been 
completed. Strong bearing-down efforts produce no advance, the perineum is not 
put on the stretch, bulging does not occur, and the parturient, soon perceiving that 
her bearing-down efforts produce no real effect, gives up trying and calls for relief. 
Internal examination will disclose the head in exaggerated flexion, lying closely 
packed between the spines of the ischia and covered with a large caput suecedaneum. 
Rotation is usually complete, but sometimes the sagittal suture lies in the transverse 
diameter—that is, “deep transverse arrest” has occurred. If the measurements of 
the pelvis have been taken in the routine pregnancy examination, such a course of 
labor will bring no surprise. In determining whether the head will or will not pass 
the outlet the accoucheur must know two distances—first, that between the tuberos- 
ities of the ischia, and, second, that from the center of this diameter to the tip of the 
sacrum—the “posterior sagittal” of Klien. 

_ Klien says a normal outlet has a transverse diameter of 11 em., an anterior 
sagittal of 6 cm., a posterior sagittal of 9.95 cm., but my own measurements are a 
httle smaller. 

The determination of the bi-ischiatic diameter is made as shown in Fig. 274 
(p. 258), and is more easily measured in labor than at any other time. By holding 
a short rod in this diameter and applying one end of the pelvimeter to its center 
and the other over the end of the sacrum, the posterior sagittal is obtained. One 
pas must be deducted for the thickness of the bone and soft parts. Several 
Special pelvimeters are on the market (Klien’s, Thom’s), but this method is satis. 
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factory. One may also obtain the posterior sagittal diameter by geometric methods, 
since the hypothenuse and the base of the two outlet triangles can be measured. 
It is apparent that, even if the narrow pubic arch forces the head back against 


Fie. 644.—Herap ARRESTED AT OurLer By CONTRACTION. 
Note how head stems against descending ramus of pubis and is thrown against coccyx. 


Fig. 645.—Hrap Passinc THE TRANSVERSELY Con- Fic. 646.—AxsovuTeLy Impossistp Lanor. Heap 
TRACTED OUTLET. Sroprrep By NARROWING OUTLET. erat Jurs 
g if 7 y NTS 2AD FROM HscaPina 
Space under arch of pubis cannot be utilized. Peri- ee ee ee ipce. 
neum much endangered. P.S., Posterior sagittal diam- 
eter 


the perineum and sacrum, if the latter does not curve forward too much, there will 
still be plenty of room for the passage of the hyperflexed head—only the soft parts 
will be much endangered. If the bi-ischiatic diameter is less than 8 cm., it 1s the 
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rule to experience trouble with the delivery and forceps are often needed. If, 
in addition, the posterior sagittal (Fig. 646) is less than 9 cm., labor is very difficult 
or even impossible, and craniotomy is usually finally resorted to. General ex- 
perience shows that a pelvis with a diameter of less than 7.5 cm. between the 
tuberosities and a posterior sagittal less than 8 cm. with a normal child, offers in- 
superable obstruction to labor and demands cesarean section, pubiotomy, or crani- 
otomy. 

Breech labors are especially bad in funnel and transversely contracted pelves, 
because the head has no time to mold, and forceps on the after-coming head are very 
often required. Even then many babies are lost. If the patient is a very old 
primipara, and if it seems likely that the present will be the only pregnancy, the 
high infantile mortality and the severe pelvic injuries which are inevitable with 
forceps delivery should be given great weight when deciding for or against cesarean 
section. Forced operative delivery in such cases often results in deep lacerations 
of the vagina, pelvic floor, and rectum, even rupture of the pubis, and shows a pain- 
fully high infant mortality (Lit., McCormick). 

Coccygosacral ankylosis with the coccyx pointing upward may cause serious 
delay in delivery of the head through the outlet. Usually the bone is fractured by 
the passing head or the operator may have to break it deliberately. Eymer sawed 
the bone off in 2 cases. 


LABOR IN OBLIQUELY CONTRACTED PELVIS 


Everything depends on the amount of contraction of the conjugata vera, and, 
of course, on the forward protrusion of the promontory. If the promontory pro- 


— 


Fig. 648. 


Fias. 647 AND 648. DIAGRAMS. SHOWING HOW, WHEN THE PROMONTORY JUTS INTO THE PELVIS ON ONE SIDE, THAT 
eee Is RENDERED USELESS FOR THE EnrrRY or Heap, AND CHANGES THE INLET TO ONE OF THE HIGHLY 
ENERALLY ConTrAcTED Typp. SHADED PORTION Is UsELESS FoR Lapor. 


jects low toward one iliopubie tubercle, it will eliminate that half of the pelvis, 
as far as using it for the passage of the head is concerned (Figs. 647 and 648). This 
1s equivalent to a generally contracted pelvis of highest degree. A very sharp clinical 
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distinction must be made between pelves which are simply distorted, but with little 
or no reduction in the area of the inlet, and those which are actually contracted or 
are so much distorted that actual contraction results. Generally it is best for the oc- 
ciput to come down in the large half of the pelvis (Figs. 648 and 649), but sometimes 
it is best for it to enter pointing toward the contracted half. Then the biparietal 
diameter will lie in promonto-iliopubic diameter, and the forehead come down over 
the opposite sacro-iliac joint. In Naegelé pelves the labor is further complicated by 
the reduction in size of the passage all the way to the outlet. In rachitic pelves this 
does not obtain, and, once the head passes the inlet, labor is quickly ended. 

In several of the author’s cases the occiput did not rotate to the front, but re- 


Fic. 649.—Herap Mo.pine Into an OBLIQUELY DisToRTED PELvIs. 


mained in the oblique, and the head escaped over one or the other ramus pubis, 
the latter acting as the fulcrum against which the nape of the neck stemmed, while 
forehead and face appeared from behind the opposite ischial tuberosity. Breech 
labors are unwelcome in obliquely contracted pelves, and it is most desirable for 
the occiput to come down on the side not contracted. Such a mechanism should be 
brought about, if possible, during operative delivery. 


CHAPTER LVII 
PROGNOSIS OF LABOR IN CONTRACTED PELVES 


The Mother.—Naturally, it is impossible to present figures of the mortality 
of labor in contracted pelvis, and the morbidity will always remain indeterminable. 
Mild degrees of pelvic contraction may not have much effect on the labor except 
by the production of malpresentations, ete., which demand interference, and opera- 
tive measures all carry a certain mortality and morbidity. In general, the prog- 
nosis of a given labor depends upon, first, the degree of pelvic contraction; second, 
the size and hardness of the child, especially of its head; third, the presentation, 
position, and attitude; fourth, the strength of the pains. If a complication, as 
eclampsia or placenta previa, is superadded, the prognosis is, of course, altered, 
and, finally, much depends on the cleanliness and skill of the attendants. 

The mother is exposed to the following dangers: (1) Obstructed and impossible 
labor, which eventuates in—(a) Rupture of the uterus; (6) septicemia; (c) ex- 
haustion and shock, with or without operation; (2) pressure necrosis of the walls 
of the genital tract; (3) injuries of the genital tract, for example, spontaneous 
rupture of the uterus, cervix, vagina, symphysis pubis, and traumatic rupture of 
the same; (4) infection in labor, with physometra (tympania uteri) or general 
septicemia; (5) exhaustion and shock. 

If the labor is completely obstructed, the head wedges itself into the narrow 
canal and becomes firmly fixed (paragomphosis), the vagina and vulva become 
enormously swollen, suggillated, and almost black, sometimes sloughing out 
entirely. In the less severe cases the constant pressure produces areas of necrosis 
which later make deforming scars or slough out, leaving fistulas,—rectovaginal, 
vesicovaginal, uterovaginal, etc.,—depending on the part of the pelvic viscera which 
underwent the severest compression between the head and the pelvis. Flat pelves 
cause more fistulas than generally contracted, because in the latter the pressure 
is more evenly distributed. Pressure necrosis of the posterior cervical wall may 
cause adhesion of the peritoneum over the uterus and that covering the promontory, 
retrofixation of the uterus resulting. The fistulas are often not apparent for a few 
days, that is, it requires this time for the slough to separate and establish com- 
munication between the two cavities. 

Injuries usually are the result of operative delivery, but sometimes the uterus 
itself, acting with terrific power, may force the child through its own walls, or 
through the unprepared cervix or perineum, or may even burst the pubic symphysis. 
Rarely the sacro-iliac joints are separated. Traumatic injury of the soft parts is 
due to too early and too forcible attempts at delivery, and even a skilful accoucheur 
may cause it when the tissues are softened and brittle from disease or long labor. 
The scars from these injuries may distort the pelvic viscera, causing malpositions of 
the uterus, chronic pelvic congestion, dislocation of the bladder ; they may even 
open the sphincter vesicze, causing incontinence, ete. 

Infection in labor may come from without,—the usual way,—the physician 
carrying the bacteria either on undisinfected hands or transferring them from the 
vulva and vagina into sterile regions, and it may occur spontaneously, the result 
of the reduction of local and general immunity. Local immunity is destroyed in 
prolonged labor by the loss of the epithelium, its weakening by imbibition, by the 
alteration of the secretions of the parturient tract, the clear mucus being replaced 
by serum and blood, and, third, the local traumatisms. The liquor amnii is very 
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prone to decomposition, and once the interior of the uterus is infected, the general- 
ization is rapid. Tympania uteri is sometimes due to the Bacillus aérogenes cap- 
sulatus, but more often to the Bacterium coli commune. General immunity is 
weakened by the exhaustion and shock of the prolonged labor, the loss of sleep, 
lack of food, anesthetics, and operations. Tetanus uteri is of grave omen. While 
it does not favor rupture of the uterus, labor comes to an absolute stop, and unless 
aid is rendered, mother and child are lost from exhaustion and sepsis. 

Exhaustion and shock must not be forgotten as complications of prolonged 
labor, and too much given the patient to overcome. In women of gracile type, the 
highly polished output of our finishing schools, with one or several generations of 
overcivilized ancestors, the shock of hard labor is badly borne, and the nervous 
system may suffer permanent damage. While contracted pelves are uncommon in 
this class (perhaps a tendency to general smallness may be noted), the children are 
usually well grown, and since the uterine action is nearly always deficient, operative 
interference is frequently required. It is important to watch the effect of labor on 
the nervous system and interfere before serious inroads have been made on it. 

Breech and shoulder presentations, in some respects, are better for the mother 
than the head, because they do not cause pressure necrosis, and early attention is 
called to the anomalous pelvis. The passage of the child in delivery is rapid, and 
experience shows that intense compression of short duration is less dangerous to the 
tissues than a mild pressure kept up for a long time. 

The Child.—In the highest degrees of pelvic contraction the child has the best 
chances for its life, because the absolute disproportion is usually early recognized 
and cesarean section performed. In the very slight pelvic contractions the infant 
mortality is not much higher than usual, but anomalies of the mechanism of labor 
must be remembered. Many children still are lost in the cases where the pelvis 
is contracted enough to show in the course of labor, and this is because the ac- 
coucheur has not carefully studied his patient. Too many women are blindly al- 
lowed to go into labor, and only after the good time for cesarean section or pubiot- 
omy has gone by is the spacial disproportion discovered. Often it is found only 
after the accoucheur has failed to deliver with forceps. 

Asphyxia causes the largest number of fetal deaths, and it is brought about by 
—(1) Interference with the placental circulation, the result of the frequent and 
powerful uterine contractions—the blood is forced out of the uterus by the pains; 
(2) compression of the brain as the head is jammed through the inlet—the pressure 
irritates the pneumogastric, slows the pulse, and compromises still further the oxy- 
genation of the fetal blood; (3) as the effect of the early rupture of the membranes 
and the escape of the liquor amnii the uterus retracts, the placental areais diminished, 
and abruption of the organ is favored; (4) prolapse of the cord is common, espe- 
cially in flat pelves, and this is always a very serious affair for the child. As long 
as the bag of waters is intact these dangers hardly exist, but it would be wrong to 
say they never threaten the child, because I have seen death of the fetus occur by 
the above mechanisms with an intact amniotic sac. 

Injuries of the brain, of the cranium, and of the body of the child are very com- 
mon. Many children die from cerebral compression without external injury, and 
not a few die from concussion of the brain from forceps or breech delivery. More 
often death is due to intracranial hemorrhage from skull fracture. This may be in 
the form of fissures radiating from the center of ossification of the flat bones toward 
the sutures of the skull. Many times cephalhematoma is due to such fissures, the 
clot in these instances being outside the skull, under the periosteum. Tears of 
the tentorium cerebelli also occur in difficult labors. Depressed skull fractures 
occur with forceps, but particularly with breech deliveries, and they look as if 
the bone had been pressed in with a spoon (Fig. 650). They are sometimes 
attended by intracranial hemorrhage, and are then usually fatal. They are most 
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often located between the parietal bosses and the coronary sutures, but one of my 
cases showed the depression right behind and above the left ear. 

If not primarily fatal, the child may recover and show no signs of permanent 
damage to the brain, the deformity becoming less with time, but never disappearing. 
Another form of skull depression, not always a fracture, because the bone is soft 
and flexible, is the groove (Fig. 651). This deformity is due to the molding of the 
head by the sharp promontory, and disappears almost entirely in a few months. 
It is harmless of itself, but may be serious if large, deep, or complicated by fracture 
or intracranial hemorrhage. These flat depressions usually parallel the coronary 
suture. They require no treatment. Separation of the flat bones at the basilar 
sutures is one of the worst of the birth injuries, because the large cerebral blood- 
sinuses lie in the neighborhood, and if torn, allow fatal intracranial hemorrhage. 


Fi 650.—SPOON-SHAPED DEP ION EXTRACTION BY Fr —GROOV Ss ‘s 
Ga. . RESSION, XTR. ONB G. 6 
e . 651, E DEPRESSION. 


Three successive children had the same injury. 


Forceps Cask. 


The parietal bone may tear away from the squamous portion of the temporal 
bone at the anterior lateral fontanel—the sutura squamosa; the occipital plate 
may separate from the condyles. In the latter instance the plate then may be 
dislocated directly onto the medulla, causing immediate death. 

The morbidity of children delivered through contracted pelves is also ver 
large. " 

Pressure necrosis of the scalp has been already mentioned. This may be in 
all degrees from a simple desquamation with redness to actual sloughing of the 
tissues, with laying bare of the bone and exfoliation of sequestra—in a few instances 
followed by meningitis. These pressure marks are made by the promontory, but 
sometimes by an exostosis on the posterior surface of the pubis, and are the external 
evidence of long labor. Fistulas in the mother usually result at the same time. 
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Cephalhematoma is a complication of fractures of the skull. The clot lies under 
the external periosteum, is limited always by the sutures, may be single or mul- 
tiple, external and internal combined, and may cover a depressed fracture. These 
hematomata alone are not fatal, but require many months for complete resorption, 
and leave a ridge of bone at the edges for many weeks more. 

Caput succedaneum occurs in its greatest proportions in contracted pelves. 
It may be visible at the vulva while the head has not yet passed the inlet. Since 
the caput succedaneum is due to the fact that the pressure inside the uterus is 
greater than that in the vagina, it indicates strong uterine action. It does not show 
that the head fits the inlet tightly, and it does not do much to aid in the dilatation 
of the cervix, as some writers state. 

In generally contracted pelves the caput, by lengthening the head wedge, 
may assist the labor, but little is thus accomplished. Of great clinical importance 
is the proper estimation of the caput, because if the scalp is visible at the vulva, 
the accoucheur may hastily conclude that the head is engaged and be misled into 
unfortunate operating, while in reality the head may be above the inlet. The caput 
also covers up the landmarks of the head and renders the diagnosis of position very 
difficult. 

Fractures of the clavicle, the humerus, and the femur and disruption of the 
vertebral column are almost invariably due to brute force, exhibited during oper- 
ative delivery. The same may be said of tearing of the nerves of the cervical plexus 
—Erb’s paralysis, etc. Fracture of the long bones and of the skull may, however, 
occur during spontaneous labor. 

The author is convinced that many children carry the effects of minor injuries 
received at birth all their lives. It stands to reason that the innumerable and 
thickly sown minute hemorrhages found in the brain after forceps and other hard 
deliveries must leave at least a fibrosis behind. Siegmund has found that cerebral 
birth trauma causes impairment of the nourishment of adjacent tissues, the re- 
sulting degeneration leading to necrosis. These softenings are closely related to 
the development of cysts, porencephaly, sclerosis, microgyria, etc. 

Schwartz found 65 per cent. of all newborns dying within five months pre- 
sented the evidences of birth trauma, hemorrhages and softening, that could be 
discerned with the naked eye. 

William Sharpe found bloody cerebrospinal fluid in 11 per cent. of 200 nor- 
mally delivered neonati, and at the Chicago Lying-in Hospital in 12 per cent. of 
the babies cerebral symptoms were discovered by a thorough routine neurologic 
examination (Sherman, Sharpe, and Maclaire, Amer. Jour. Obst. and Gyn., 1925, 

. 452). 
5 Riek findings may explain cases of epilepsy, idiocy, paralyses, pareses, chronic 
headache, tic douloureux, retinal lesions, strabismus, and some other focal nerve 
diseases in later life. Even abnormal moral and mental conditions might be ex- 
plained as due to injuries sustained at birth, though at present there is little evi- 
dence to support the theory. Such a belief would increase the burden of responsi- 
bility, already too heavily laid, on the shoulders of the accoucheur. 

The outlook for the child depends, of course, on the degree of pelvic contrac- 
tion, the severity of the operative delivery, the skill of the accoucheur, and the 
nature of the operation. 


CHAPTER LVIII 
TREATMENT OF LABOR IN CONTRACTED PELVIS 


No subject in medicine presents greater difficulties in all its aspects than this 
one, and none demands so much art or practical skill. Science aids comparatively 
little here. Knowledge of the passages, of the powers, of the passengers, of the mech- 
anism of labor, all help a great deal, but more depends on experience and judgment. 
Even large experience is fallacious and judgment is difficult—the words of Hippoc- 
rates, the truth of which is often proved when the accoucheur finds that a fetus 
he said could not pass through a certain pelvis is delivered before he can reach the 
bedside, and another which he confidently predicted would be born easily requires a 
grave operation. Many factors besides the pelvic contraction enter into the course 
of the labor, and success in treatment depends on the proper valuation of each and 
the proper placement of their relations to each other. Some of these factors can be 
accurately evaluated before or during labor, others partly, and a few not at all. 
These factors are the attitude, presentation, and position of the child, the size and 
hardness of its head, the shape of its body, whether there are one or two fetuses, 
the shape of the pelvis, that is, the distribution of the available space, the height 
of the promontory, the inclination of the inlet, the movability of the pelvic syn- 
chondroses, the state of the soft parts, the character of the uterine contractions 
(strong pains being able to accomplish wonderful results), the presence or absence 
of infection in the parturient canal, the nervous temperament of the parturient, and 
her general health. Outside factors must also often be considered: (1) The 
environment, whether the parturient is in a squalid tenement, in the country, in a 
home where every appliance is obtainable, or in a well-equipped maternity; (2) 
whether in the hands of the general practitioner or a trained specialist; (3) if 
the patient is a Catholic, all medically indicated procedures not being permitted; 
(4) the age of the parturient and the probability of her having more children. 
Even with this enumeration, the possible factors which might influence a labor or 
our decision regarding the course to pursue have not all been mentioned. Jt must 
always be borne in mind that nature is able to overcome the difficulties of contracted 
pelves in the majority of cases. Ludwig and Savor found that 75 per cent. of such 
cases terminate spontaneously when the conjugata vera is not less than 9.5 em.; 
that 58 per cent. with a conjugata vera of 9 em., 50 per cent. with one of 8.5 em., 
and 25 per cent. with one of 8 cm., require no aid from art. A course of watchful 
expectancy was all that was needed in these labors (Williams and Sun). 

Diagnosis of Disproportion.—In all cases the first thing to determine is the 
existence and degree of disproportion between the child and the pelvis; in other 
words, the question must be answered, will the child go through the pelvis? The 
routine measurement of the pelvis of every pregnant woman coming under his care 
will have directed the accoucheur’s attention to the existence of obstruction in the 
birth canal. Ten days before labor another examination should be made because 
it is much easier to obtain the internal measurements at this time. (See p. 248.) 
Special attention is given the pelvic outlet. The history of previous labors is of 
great value, but it must be carefully sifted. A woman may have had severe 
dystocia, even craniotomy or cesarean section, and yet have a normal pelvis which 
would give no trouble in the present labor. It is possible, with moderate experience 
and thorough application of our present methods, to obtain a quite accurate knowl- 
edge of the actual size of the pelvic lumen. 
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_ Not so much may be said of the child. It is harder to form an opinion of its 
size, and still harder to estimate the ossification and configurability of its head 
The intra-uterine length of the child is easily measured (p. 285). With the ceph- 
alometer the transverse or the oblique diameters of the head can be obtained, and by 
deducting 23 or 15 em., the biparietal diameter is approximately estimated—at 
least, one gains a fairly accurate idea of the size of the head. By grasping the child 
from the outside and placing the fingers against the head per vaginam, one may 
balance its body between the two hands and guess its weight and size. This guess 
is not always trustworthy. One determines the hardness of the fetal head by the 
general impression of firmness of the bones conveyed to the fingers, the sharpness 
of the contour of the parietal bosses, the size of the fontanels (if alnnget obliterated, 


Fie. 652.—PatpaTina Heap AND ITS RELATIONS TO THE POSTERIOR SURFACE OF THE PuBIS. 
This head would probably not enter the pelvis. Such an examination may be as well made per rectum. 


it shows hyperossification), the extent to which the bones overlap during the pains, 
and the breadth of the dome of the cranium. If the bones are soft, the dome is 
acute, while a hard calvarium is more flat. Previous children may have been large 
or small, with hard or soft heads, and the length of the present pregnancy must also 
be taken into consideration; also the size of the parents and the shape of their heads. 
Children that are carried overterm usually have large hard heads. 

After getting as good a general idea as possible of the size and consistence 
of the child, the accoucheur tries to determine, by more direct means, if the head 
is likely to go through the pelvis. For this purpose it is better if the woman has 
been in actual labor until the cervix is effaced and pulled up out of the pelvis, thus 
allowing the fetal head to apply itself more closely to the inlet. However, such 
conditions are not always met, and one has to form his judgment by allowing duly 
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for disturbing factors. Figure 652 shows the first manceuver. The head is forced 
down on to the inlet, the fingers inside steadying it, and it is then easy to find if the 
anterior parietal boss projects in front of the posterior surface of the pubis and how 
much overriding there is. If the child presents with the occiput posterior, the 
forehead will be quite prominent in front, and this point must not be forgotten. 
A full rectum or the placenta will also push the bead forward. Miiller’s procedure 
consists in having an assistant 
force the head down into the in- 
let while the inside fingers deter- 
mine how far it enters the pel- 
vis. It has value only after 
the cervix is out of the way, be- 
cause the soft parts will prevent 
the head from engaging under 
the amount of downward pres- 
sure it is possible safely to exert 
by the two hands. The most 
valuable of all is the determina- 
tion of the degree of engage- 
ment. Reference has already 
been made to the criteria of 
engagement of the fetal head 
(see pp. 306, 307). If the vault 
of the pelvis is empty, the head 
being high and floating, in the 
absence of other causes for non- 
engagement the pelvis is prob- 
ably much contracted; if the 
head enters the region of the 
inlet with a large segment pro- 
jecting into the excavation and 
is more or less fixed, and if, 
during a pain, the head seems 
to attempt that mechanism 
which is best suited to the pelvis 
the accoucheur may feel fairly 
sure that the pains will succeed 
in molding it sufficiently for 
spontaneous delivery. 

Fic. 653.—DETERMINING THE NUMBER OF CENTIMETERS THE HEAD Passing the fingers around 


Lizs ABovE oR BELOW THE INTERSPINOUS LINE. 
The fingers touch the left ischial spine, then swing around pelvis the head and alternately tou ch- 


ee ea poe the lowest portion of head. This may ing the walls of the pelvis it is 
_not hard to form a quite accu- 

rate conception of the degree of disproportion. Combined palpation of the head, 
like that used in estimating the size of the uterus, gives useful information. If 
the lowest portion of the head has reached the interspinous line (Fig. 653), engage- 
ment is usually certain. In flat rachitie pelves the side walls are so low that this 
sign must be qualified. Here the lowest portion of the head must have passed 
this line by a little. The other signs—the covering of the sacrum and of the pubis 
—are also valuable, particularly the former. One must not be misled by the length- 
ening of the head produced by extreme moulding. One must always determine if 
the larger portion of the head is not still above the inlet, even though the occiput 
has reached the interspinous line. Simple pressure of the finger-tips above the pubis 
in the direction of the sacrum will tell us if and how the head sinks into the pelvis 
and the changing level of the chin gives useful information, too. 
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Now a minute diagnosis of presentation, position, and attitude must be made. 
If the child presents in a frank O.L.A., the probabilities of a disturbing degree of 
pelvic contraction are not so strong. If the anterior or posterior parietal bone pre- 
sents and the attitude does not correct itself under the influence of the pains, usually 
a badly contracted pelvis exists. The presence of anterior or posterior parietal 
bone presentation generally must be taken as an indication of grave dystocia, though 
nature occasionally terminates such cases happily. However, in deciding before- 
hand whether a given head will pass through a given pelvis these abnormal pres- 
entations are very significant, because if they are very marked, the likelihood of a 
successful spontaneous delivery is remote. 

A careful study of the uterine action is now in order. Good regular pains may 
overcome great resistances. Weak, infrequent, irregular, or cramp-like pains may 
be unable to terminate a labor otherwise normal. The nervous constitution of the 
woman will also require some attention. A nervous, impatient, unruly disposi- 
tion, or even acute nervous prostration, may be the cause for interference when the 
mechanical disproportion is not great. 

Finally, we have the test of labor, but the attendant’s decision regarding his 
conduct of the case must be made before he trusts the case to nature. 

For purposes of discussion it is customary to divide contracted pelves into four 
classes. It must be emphasized, at the very start, that such a division is purely 
arbitrary, because the size of the child is not considered, nor are any of the above- 
mentioned factors allowed for, but some common basis for discussion must be had. 


I. Pelves with a conjugata vera less than 514 cm. in the flat, and 6 cm. 
in the generally contracted, variety. These are absolutely contracted. 
II. Pelves with a conjugata vera of 514 to 71% em. in flat, and 6 to 8 cm. 
in the generally contracted, types. These are relatively contracted. 
IIf. Pelves with a conjugata vera of 7% to 9 em. in flat, and 8 to 914 cm. 
in the generally contracted. These are moderately contracted. 
IV. Pelves with a conjugata vera over 9 and 914 ecm. respectively, and 
are border-line cases. 


I. In the absolutely contracted pelvis no difficulty is met in deciding on treat- 
ment. A full-sized child cannot be delivered through it, and for this reason cesarean 
section is indicated whether or not the child is living. This is the absolute indication 
for the operation. If the woman is seen early in pregnancy, therapeutic abortion 
comes up, but the author does not recommend it, preferring cesarean section at 
term, under the ideal conditions always obtainable when the pelvic contraction 
is so timely recognized. If the accoucheur is called late in labor, when infection is 
probably present, Porro cesarean section is indicated or one of the newer modifica- 
tions of the classic cesarean section, such as Latzko’s extraperitoneal operation. 

II. In the relatively contracted pelvis (conjugata vera, 53 and 6 to 73 and 8 
em.) decision also is not very difficult. Nowadays, a pelvis of this degree of con- 
traction is usually discovered early in pregnancy, and, since induction of labor is 
out of the question, owing to its high fetal mortality, the patient 1s advised to have 
an elective cesarear at term. In the event the pelvis is at the upper limit of con- 
traction and the child small, the case falls into Class III, g. v. If ealled to such a 
patient after labor has begun, careful consideration is needed. If the child is dead, 
craniotomy is indicated. A full-sized child cannot be gotten through the pelvis 
alive, and the question to decide is, Shall the mother be subjected to the risks of 
the classic cesarean section in order to save the infant? This is the relative indica- 
tion for cesarean section, and it may be allowed only under certain conditions. If 
the woman has been in active labor a long time; if the membranes have been rup- 
tured for many hours; if frequent internal examinations have been made, and by 
hands whose asepsis cannot be assured; if operative delivery has been attempted; 
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if infection has begun cr is suspected—certainly if the woman has fever or fetid 
discharge, the classic cesarean section from the relative indication is prohibited. 
If bad conditions do not exist, but the case has come early into the hands of a man 
capable of his task, uninfected, and in suitable surroundings, cesarean section is 
the operation of election. In the first instance craniotomy is not alone justifiable, 
but demanded, and in the second instance the accoucheur must recommend the 
abdominal delivery. The facts are to be laid before the patient, the husband, and 
the family, and they must decide. Naturally, the accoucheur should guide them in 
the decision, and if they do not agree with him, he should not be constrained to 
sacrifice the child when the conditions are ideal for cesarean section. Nor should 
he, when convinced that the disproportion is too great, allow the woman to labor 
until the right time for the abdominal delivery has gone by. He is at liberty to 
retire from the case under either circumstance, but must first provide, or see that 
the family provides, other medical assistance. 

These lines were written in 1909, and they are equally true today. However, 
they do not apply to the man who has learned the new method of abdominal de- 
livery, the low, cervical section, laparotrachelotomy (p. 768). He may extend the 
indication for abdominal delivery to cases where vaginal examinations have been 
made, and even where delivery from below has been attempted (in favorable con- 
ditions, of course). We must not go too far even with laparotrachelotomy, but in 
the presence of real genital infection, perform Porro’s operation or craniotomy. 


_An immense mass of literature has been accumulated on the question of the justifiability of 
craniotomy on the living child. In a paper published in 1901 (American Journal of Obstetrics 
vol. xliv, No. 4) the author considered the subject in all its aspects, and has changed his opinions 
but little since. 

Kossmann, Mann, Leopold, Olshausen, Schauta, Chrobak, and Knapp have written ex- 
haustively on it, and reached the same general conclusions. The stand taken by the Catholic 
Church is well known. Under no circumstances may human life be deliberately taken even when 
it is done to save another life. In Catholic families, therefore, the accoucheur is in duty bound 
to consider this aspect of the case, and the author makes it an invariable rule to remind the patient 
oe sero view of the Church, and to ask that the family priest be summoned to aid in 
_ With few exceptions, all experienced writers are agreed that the sacrific ivi i 
is still occasionally justifiable. The cases in which this is necessary Basset oe Heh see: 
ing scarcer each year, there having been so much improvement in obstetric teaching and practice 
that severe dystocia is more often recognized early—in time for life-saving operations Neglected 
and unrecognized dystocia still occurs, mistaken and unsuccessful operations are still attem ted 
aseptic care of parturients is still not universal, and infection is still common, so that when the 
accoucheur finally has to compiete the delivery, he is usually glad to be able to save one lif : 
Again, a woman may absolutely refuse to endanger her own life for her child, and this she tase 
perfect right to do. On the other hand, the necessity of sacrificing a perfectly healthy child 
never arises. When the patient reaches this point the child has nearly always Sea b 
long labor, by attempts at delivery, by being infected or, having inspired infected ee nani 
it very often dies within a few days, even if delivered alive. Furthermore, 30 per cent. of all 
pees die Pune they are five years old. In comparing the life values of mother and child 
thes toe ee ee (See also Coppens, von Oppenrooy, and the late excellent little 

Without doubt, in former years too many children were sacri ‘ i ile li 5 
held too cheaply. Nowadays we are saving a ereat many by este Sr oune ae fo Ge 
otomy, but there is a tendency to go to the other extreme, and expose the mothers to oa a 
dangers than the end justifies. It is too bad to have to say it, but the author feels it i pie ss 
that one of the causes of the present high mortality of the mothers in childbirth in th United 
States is the exaggerated and often unwarranted valuation put upon the child’s life Mae d rae 
dered precarious by complicated labor. As Chrobak observes, “it almost seems we m . Steet 
the io hets ae! the oe aug that we forget that salus matris su prema lex rhe ue 

Since the vast majority of births occur not in the large cities, wher nities : iali 
are obtainable, but in towns, villages, and in the count it wall fellow rihats pera ee con 
have to be sacrificed to save the mothers, and the accoucheur will deserve conetstulad ne vit 
wee trying circumstances and amid unfavorable conditions, he saves the mother. “All Scone 
re pene breathe one prayer—speed the day when craniotomy of the living child can be 

If craniotomy has to be performed because of pelvic contracti 
cates fomaly va a instructed that in the Sree ot a subsoulant pee nc 

rovided early, and arrangements made for cesarea 1 ideal a 
accoucheur should not be asked to perform einen heed uae ee oe te 
an operation today is unjustifiable, owing to the perfection of obstetric art ie ee 
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III. In the moderately contracted pelves, those with a conjugata vera of 73 to 
9 em., and 8 to 95 em. (in the flat and generally contracted types respectively), 
the most delicate questions and the greatest difficulties arise. 

Treatment During Pregnancy.—Induction of Premature Labor.—Since a small 
infant with a soft small head can usually pass through a moderately contracted 
pelvis and survive, we may make use of this knowledge and induce labor at a period 
of pregnancy when the child has not yet attained a size sufficient to block the pelvis. 


Louise Bourgeois (born 1563, died 1636), midwife to Marie de Médicis, first recommended 
and practised the induction of premature labor to save the life of the mother, and gave as indica- 
tion intractable hemorrhage. Roussel de Vauzelme, in 1778, recommended the operation in con- 
tracted pelvis, saying that Petit had practised it many years. In the middle of the nineteenth 
century the operation had a good vogue, and deserved it, because the mortality of cesarean sec- 
tion, symphysiotomy, and craniotomy was so high. As the technic and results of these operations 
improved the preference went to them, because of the high infant mortality and dangers and 
troublesome complications of induced labor, but even today the majority of authorities agree 
that the induction of labor after viabikty of the child is a valuable operation. 


If the contraction of the pelvis is known early in pregnancy, the course of 
treatment to be pursued must be at once decided upon. Many women consider a 
previous difficult labor sufficient indication for the induction of abortion, and come 
to the physician with this request. In the first place, a previous difficult labor 
may have been due to entirely different causes or even incompetent medical care, 
and in the class of pelves under consideration this indication will never arise, be- 
cause, if necessary, labor can be induced after a fetal viability, with no more danger 
than abortion and with over 60 per cent. chances of saving the infant. The facts 
are to be laid before the family, but the accoucheur’s decision not to do an abortion 
should be final. Primarily, it must be stated that a large number—perhaps 75 
per cent.—of labors in such pelves terminate spontaneously at or near term; second, 
that cesarean section performed, as it can be, when the need for it is known so far 
beforehand, has a very low mortality—less than 2 per cent.; third, that should the 
event prove that labor will not terminate spontaneously, in pubiotomy and laparo- 
trachelotomy we have operations that will still save the child and not seriously 
endanger the mother; fourth, that should all our plans fail, craniotomy could be 
performed as a last resort after the test of labor has been faithfully tried, and we 
would noi lose a larger number of babies than with induced labor. 

On the other hand, the operation of induced labor is not absolutely safe. 
Statistics give the maternal mortality as 1 to 2 per cent., but nowadays, in the hands 
of a capable accoucheur, there should be no mortality. From 20 to 30 per cent. 
of the children are lost in labor, and another portion dies within a few weeks, in 
spite of the incubator, good nursing, etc. Then, too, the uterus is sometimes very 
sluggish and torpid, requiring much stimulation, instrumentation, frequent ex- 
aminations, etc., lasting several days to even a week. Although our calculations 
have been as careful as is humanly possible, and our decisions logical, mistakes often 
creep in; for example, the child is too large to come through, or it is too small to 
live after being born. Accidents also complicate the process; for example, the posi- 
tion and presentation are unfavorable, the cord prolapses, the nervous condition 
of the patient requires interference before the os is open, fever arises, which forces 
our hand, or, indeed, the child, while large enough, is atelectatic or deformed, so 
it cannot live. All these conditions have been observed by the author and have 
much reduced his enthusiasm for the induction of premature labor in contracted 
pelves, and he very rarely performs it. In marked kyphoscoliosis the growing 
uterus may so encroach on the chest cavity that respiration is embarrassed—re- 
quiring labor before full term. 

If the family elects the induction of premature labor as being less dangerous— 
and in private practice they usually do choose it—the accoucheur has to decide 
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on the right time to begin it. A period must be selected when the child 1s not ie 
large to pass through the pelvis and yet developed enough for extra-uterine exist- 
ence. The best time is between the thirty-second and thirty-fourth week, After 
the thirty-sixth week the child is too large; before the thirtieth week its chances o 
survival are poor. Added to the difficulties of determining the exact period o 

pregnancy—and errors of three weeks either way are not uncommon—1s the fact 
that some children develop faster than others, and are as large at eight months as 
the others are at term. My practice, in cases set aside for premature labor, is as 
follows: The date of conception is fixed as accurately as possible, using the dates of 
menstruation, coitus, and quickening as a basis. At the sixth month, and every 
two weeks thereafter, the child is carefully palpated and measured (p. 278). If, 
as the thirty-third week approaches, the child is found to be getting too large to 
pass through the pelvis, labor is started. If possible, the day is selected which 
would correspond to the time of the menstrual period, because at such periods the 
uterus is more sensitive and reacts quicker to stimulation. Miiller’s procedure— 
pressing the head into the pelvis to see if it can enter—has proved valueless in my 
hands. The women will not tolerate the small amount of pain thus caused, and, 
further, the soft parts may prevent the engagement of a head which a few labor 
pains can force through very easily. The decision as to the right time to begin is 
one of experience, and everything depends on the judgment of the accoucheur. 


J. Aitken in 1790 advised plastics on the pubic bones, and Olliver, about 1858, proposed 
symphysiotomy in pregnancy, to provide the enlargement of the pelvis for delivery, and Frank 
and Jellett (1919) practised it shortly before term. 

Rotter in 1911 suggested the removal of a piece of the promontory to enlarge the con- 
jugate, and Schmid in 1913 reported 8 cases in one of which delivery had been successfully accom- 
plished. Costa in 1921 proposed superior symphysiectomy, 7. ¢., exsection of the upper half 
of the symphysis pubis, for the permanent enlargement of the inlet. None of these operations 
has been done in America. 

Prochownick’s Diet.—A strict diet aiming to restrain fetal growth, of historic interest. 


Treatment of Moderately Contracted Pelves During Labor.—In the first stage 
the question to decide is, shall we interfere at once or shall we await the test of 
labor?—interference or watchful expectancy? In primipare, when the parturient 
is not quite at term, in cases where the child does not seem very large, or where the 
pelvic contraction is near the upper limit, with the conjugata vera 9 to 914 em., 
and where the probability of good strong pains seems good, my advice is to wait 
and see what nature will accomplish. The pains slowly mold the head into the 
inlet, and disproportion that seemed insuperable is finally overcome, or the head 
forced so low that it can be easily extracted by the forceps. We can hope for such 
a termination in 75 per cent. of the cases. ' 

When the conditions are the opposite; when the careful, complete examination 
shows that the disproportion between the child and the pelvis is one that is not 
likely to be overcome by the natural forces; if the presentation and position are 
bad; when the history of previous labors is unfavorable or the general constitution 
of the woman such that a severe parturition cannot be borne—cesarean section is 
the operation of choice. 

Having decided to give the woman the test, labor should be so conducted as 
not to spoil the chances for an eventual pubiotomy or cesarean section. Vaginal 
examination is omitted and but few rectals made. The rupture of the membranes 
is to be prevented by keeping the patient on her side, forbidding bearing-down 
efforts, care in internal examinations. When dilatation of the cervix is complete 
the membranes may be allowed to rupture in order to permit the head to apply 
itself snugly to the inlet and complete the molding process. Molding may begin 
in an Intact sac. Should the membranes rupture before the cervix is completely 
dilated, the colpeurynter—now preferably a Voorhees bag with flat top—is placed 
inside the cervix. This keeps the head from exerting injurious pressure on the 
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bladder, prevents incarceration of the anterior lip of the cervix between the head 
and symphysis, preserves the liquor amnii left in the uterus, strengthens the 
pains, and helps to dilate the cervix. During the first stage an attempt may be 
made to bring the head into a good position over the inlet. For example, it may 
be possible, by manually correcting a posterior or anterior parietal bone presen- 
tation, to place the head in a way to enter the pelvis easily. By using the crouch- 
ing position, with one knee up, a head which has slid off the inlet into one iliac 
fossa may be led back over the inlet (Fig. 654). Hofmeier’s impression of the head 
from the outside may also be tried, but I have never thus succeeded in accom- 
plishing any real results. It is not entirely safe. The hands may bruise the lower 
uterine segment or compress the cord lying around the neck. Naturally, in such 
prolonged labors, and with so frequent vaginal manipulations, the dangers of in- 


Fia. 654.—Croucuine or INDIAN ATTITUDE. 
Only one knee is up. 


fection are increased. Special attention must be paid to the bowels, since a full 
rectum may prevent engagement. The same is to be said of the bladder. Bloody 
urine and frequent desire to urinate indicate injurious pressure on the bladder, 
which perhaps will result in gangrene and fistula. 

At the end of the first stage, and in the beginning of the second stage, the par- 
turient may be placed in the Walcher position (Fig. 655). Walcher discovered that 
the conjugata vera could be lengthened by hyperextension of the thighs with the 
pelvis fixed. The softening of the pelvic joints in pregnancy permits the sacrum to 
become movable, and by dropping the legs, for example, over the edge of the table 
on which the sacrum is fixed, the innominate bones rotate downward, enlarging the 
inlet. Owing to the oblique direction of the articular processes of the sacrum, this 
motion naturally causes the lower ends of the innominates to approach each other 


and narrow the outlet. 
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Mercurio, in 1589, and Melli, in 1738, used this position fo ee 
The true conjugate may be lengthened from 6 to 12 game ee: 66 pat 
In practice the woman’s legs are warmly covered, the pe ee See 
edge of the bed, and the feet dropped out straight onto a soit ” she Reece i 
Ihave gotten the head to enter the pelvis by this procedure, : ; ree ; 
and few women can be compelled to keep it up over twenty to orty Zz UT ts 

My results, curiously, have been better by the use of the ese e ee 
position (Fig. 495, p.617), which is theoreticaliy eee eee 

i The thighs force the uterus up, correcting 
mee Bak baeeiel pelvis; the uterus and child are straightenea ae the nee 
being thus allowed to act with more directness, and the latter ee Soe: e 
better position over the inlet. It is also possible that an occasional parleta 


Fie. 655.—Tae WaAtcrHer Positron, 


ear presentation is corrected. The exaggerated lithotomy position may be kept up 
for several hours or repeated at intervals. Four dangers must now be watched for 
—asphyxia of the child, exhaustion of the mother, ascending infection, and rupture 
of the uterus. The advance signs of these dangers will be described in appropriate 
chapters. How long the parturient may be allowed to labor depends on the judg- 
ment of the accoucheur. Every two or three hours a rectal examination is to be 
made to measure the progress, and if there is a little, with none of the four dangers 
impending, it is safe to wait. It is unwise to allow the second stage to continue 


much over two hours if the pains are strong and the head wedged into the inlet. 
Fistulas are apt to result, and the child’s brain may suffer injury. 
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If spontaneous labor does not occur, there are five operations that come up for 
consideration—version, followed by extraction; HIGH FORCEPS; HEBOSTEOTOMY; 
LOW, OR CERVICAL CESAREAN SECTION; and CRANIOTOMY. 


Version is performed only when the head is freely movable, before the lower uterine segment 
has thinned out enough to invite the danger of rupture during the manipulation and in cases of 
abnormai presentation, position and attitude; for example, shoulder, face, brow, anterior and poste- 
rior parietal bone presentation, and prolapse of the cord. Prophylactic version means version by 
the breech during or at the end of the first stage of labor in contracted pelves. The term was 
introduced by Fritsch. Simpson showed that the after-coming head passes through the pelvis 
easier than when the blunt vertex precedes. The wedge is longer, and the head adapts itself 
better to the inlet. The accoucheur also has a handle to pull on. Whether the small amount of 
cerebrospinal fluid which escapes under pressure from the cranium into the spinal canal reduces 
to any extent the volume of the head is very doubtful. Experience confirms the theory, but the 
results are not much better, if at all, than leaving the head to mold its way through the pelvis. 
True, with molding there are the dangers of prolonged cerebral compression, fracture and necrosis 
of the skull, and vesicovaginal and other fistulas, and peritonitis in the mother. _ On the other 
hand, with prophylactic version and extraction the child sometimes suffers severe injury in being 
dragged quickly and forcibly through a narrow passage, cerebral concussion and fracture of the 
skull, rupture of the tentorium cerebelli, separation of the occipital plate from the condyles, intra- 
cranial hemorrhage, disruption of the cervical vertebre, fracture of the clavicles and humeri—all 
these and more have repeatedly occurred. : : i 

Paré, in 1585, recommended version in contracted pelvis, but this was before the invention 
of the forceps, and today, while used occasionally, it is giving way to expectancy followed by 
pubiotomy, or high forceps and craniotomy. In primiparz with contracted pelvis, especially the 
Justo-minor, version is rarely elected, the rigidity of the soft parts usually defeating all attempts 
to save the baby, and deep and dangerous lacerations almost always resulting. 

Version may be useful in multipars with weak pains, or those who will not work, or when an 
indication on the part of the mother or child arises which demands immediate delivery. If version 
is attempted, one must be prepared to perform craniotomy on the after-coming head, because if it 
does not come through, this is the only alternative. On the other hand, when forceps are applied 
and fail, we have another operation which may save the child—hebosteotomy. This is an argu- 
ment against version in contracted pelvis. It has been suggested to place the hebosteotomy saw 
around the bone, then to Vege the Meee and, if in the extraction the head is arrested, to cut 

vis. An expert might tr : ; 

os ine, he i When the sane in molded so that it seems about ready to slip down into me 
pelvis and the powers give out, or another indication arises to terminate labor, the forceps ey Be 
employed. The instrument is brutal—it overcomes resistance with force, and in all oe 
the mother or the babe, or both, suffer. Before beginning the operation the family nse be z 
vised, first, that the instrument is applied as a matter of trial, an experiment, and, sce ,t ae I 
fails they must decide whether hebosteotomy or craniotomy should follow. Pinard, in pe 
Schauta, in Vienna, and Kronig, in Freiburg, insist that the selection of the operation 6 not the 
right of the patient or her family, but solely of the accoucheur. In most on i Den oae ay 
operation on another person without his consent, even to save his life, is a tort. Furt fe 2€ nig 
of a mother to refuse to endanger herself for the child should be self-evident. The p ios oe 
and should, in favorable cases, throw the weight of his influence to save the child, an ety ad 
families will refuse to follow his advice. Preparations are made for both pe ee He i 
patient is anesthetized, a complete examination will determine if the forceps o oer ae 

cess. If they do, a few traction efforts, certainly not over three, will demonstrate it. Failing 
the forceps hebosteotomy should follow if the child is in prime condition, and craniotomy if it is 
not. The operation is termed high forceps, and carries ee it - oe ee oe 
2 y dehy “tion of nen Ponty Leelee aac re the Taser tee when the eet 
ppb otc ao is just al 8 region of the inlet, an 

ire s not yet passed, but is Just about to pass, the region o : 

ee ae oo socks eters wish ae term “‘ eat ” Spe boi sprigs Eee wel 
inlet, ‘floating’; some, on the other hand, call the operation ig aes of eC Bast ag 

} 7 ached the second parallel plane of Hodge. The difficulty of app aising 
ge eauneie ‘offered for the operation is thus made apparent, because the dangers of the 

i i ; i nt. ; ; 
wna [Seating feet tee passed the inlet, apt is pega aia 
peat ; ; angers to the m 2 
oe eee a ter noted ead waver dhe trouble is not over when the 
ein i hi i ifs Q s delivery does not occur, the worst 

i this point, and if spontaneous de y r, 
Seer f A ea sm athe tokens here ae equivalent almost to the old-fashioned ceph- 
Shes the child often dies, is always seriously injured, and the mother never eens We 
aye" It is all the more important, therefore, for the accoucheur to determine 
eat pene lvi , ith which he has to deal, and avoid forceps and version in those with 
tee ns ft tnecuon: Cesarean section and hebosteotomy come more to the front in 
Ce NTO es, soraetimes the conditions for the two 

ee A eit ee oe ee es Ori dee In rare cases one may, 
Eee ae olntes thadione, perform version after the forceps have failed. 
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i i -- i ic girdle it is possible 
Symphysiotomy and Hebosteotomy, or Pubiotomy.-—By cutting the pelvic gir 

to aeneeethe Selah Cte in all its diameters. If the pelvic Joints are eco oe than 
the enlargement is very marked. Section at or near the pubis allows the Sie ro) rte a a 
214 cm., and when the head passes through, they part even 6 or 7 cm.—the ie er, pie ae 
without some danger to the sacro-iliac joints. With a separation of 6 cm. the ele a bs : 
lengthens 1 to 114 cm., the transversa 2.5 to 3 cm., and obliques about the ee : ee 
gain in space is obtained by the anterior parietal bone fitting into the gap between the divide 


Fig. 656.—ENLARGEMENT OF THE PELVIS IN SymPpHysioToMy (from Farabeuf and Varnier). 
The area of inlet is augmented about 50 per cent. Note how the head may utilize the gap between the severed bones. 


ends of the rami pubis. In flat pelves the greatest gain i i i i 
1 fle gain is obtained (Fig. 656). Sect 
symphysis pubis (symphysiotomy) has been replaced almost per a Be Stolz Gieli (pee 


extensive injury of the anterior vaginal 
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wall and the perineum, tearing of the levator ani from the rami pubis, the lacerations communicat- 
ing with the joint, tearing of the bladder and urethra, overstretching of the sacro-iliac joints, with 
rupture of their anterior ligaments, hematoma around the joint (more with hebosteotomy) were re- 
ported with great frequency. Ina few cases bony union of the pubis, requiring the saw, and ankylo- 
sis of the sacro-iliae joints, necessitating final resort to craniotomy and cesarean section, were met. 
Convalescence was frequently interrupted and prolonged by infection of the wound and pyemia be- 
cause of poor drainage, the poor healing qualities of the cartilaginous joint, the proximity of the 
septic vagina, and the frequent tears communicating with it. Hematomata; thrombosis in the 
veins and embolism; slow healing of the joint, with prolonged sickness in bed and difficulty of 
locomotion later (in two of the author’s cases locomotion was impaired two and eight months 
respectively) ; loss of control of the bladder; descensus and prolapse of the uterus; dislocation and 
distortion of the base of the bladder and deforming scars of the soft parts; and hernia between the 
bones were other accidents and sequela. The union of the joint was never bony, but after several 
months a sufficient degree of firmness was attained. It is claimed that most of these disabilities 
of the operation are removed if one does it by the subcutaneous method of Frank, or Zarate, and 
that an advantage accrues in subsequent labors from widening of the joint. 

Hebosteotomy aims to avoid some of these dangers, and, indeed, the mortality is less for the 
mother, though about the same for the child, and the morbidity is less. Since the cut in the bony 
Ting is made at the side of the joint, the stuctures around the latter, the urethra, the bladder, the 
clitoris, the large venous plexuses, ete., are a little less liable to injury. It is said that by making 
the operation practically subcutaneous, the danger of infection is lessened; tears communicating 
with the vagina are rarer; severe hemorrhage is rare; the operation requires less skill (?); convales- 
cence is quicker and simpler. 

Schlafli, in 1907, reported 700 hebosteotomies with a maternal mortality of 4.96 per cent. 
and a fetal of 9.18 per cent., but individual operators (Williams, Stoeckel) have had series of 43 
and 24 cases without a maternal death (Roemer). Schwarz in 1921 reported 113 cases with a 
maternal mortality of 2.6 per cent., and fetal, 7 per cent. 


ScuHiirui (1998) 1 700 Roemer (1911) 
Cases Founp: Founp 
Severe hemorrharve yi oa! = A 15.00 per cent. 15.40 per cent. 
Fatal hemorrhage, two cases... ... ree O00 moe Ose 
HemaAtomad. 4-5 8 Surat tae etoess,” BOO ce TAL00 Ries 
Vagina tore into wound...... evans eer AlrsUiO) seek Saxe WeOOUeae ies 
Deaths of these latter... .. 2.05.20). : 26022) se 3 OUR 
LP TNTVE ck CO) 5) b2¥0 10 C2 Oo RIE ee ea oe 12500 os edd). oy 
Fever postpartum........ es Pe pr li (en Pees 20:60 = 
Thrombophlebitis........ eae C0) en Syn) 
Incontinence of urine............ : ZT 6) 0) Ses DOO 
General (corrected) mortality......... ABTS Ve 2.60 ead 
General (corrected) fetal mortality... . OS ye ae (Mae, SO 


Operators of the largest experience have restricted hebosteotomy in primipare, and will not 
perform it in cases complicated by heart and kidney diseases, infection of the parturient canal, 
extreme obesity, colossal varicosities of the genitals, and extremely large child. 

While the mortality is not very high, the bladder and urethral injuries, the hemorrhage 
from the wound, the hematomata, the extensive lacerations, the frequency of fever in the puer- 
perium, of thrombosis of the pelvic and crural veins, the delayed convalescence, and the troubles 
of locomotion (more frequent than reports show) explain the loss of popularity of the operation. 
Lately successful series have been reported by Stoeckel, Jellett, and Fitz-Gibbon, and, without 
doubt, the operation has been too quickly condemned. My own experience has not been favorable, 
but I believe it will hold a small permanent place in obstetric surgery. In general, its field will be 
limited to pelves having a true conjugate of not less than 7.5 em. when the conditions for cesarean 
section are not ideal. (See page 981 for history and description.) 

Low, or Cervical Cesarean Section.—The newer forms of cesarean section are encroaching 
on the field of pubiotomy. The only advantage the latter has is that one can permit a test of labor 
to go on for a very long time, then apply the forceps, and if these fail, open the pelvic ring. In 
other words, one may thus retrieve errors made in the conduct of the early stage of labor, but even 
in such cases some operators prefer the new abdominal delivery. AE Bae d 

Extraperitoneal Cesarean Section.—This is an operation with an incision just above the pubis, 
by which access is gained to the lower uterine segment and the child delivered without entering 
the peritoneal cavity. (See p. 1083 for details.) The reception the new operation got in 1906, 
1908, and 1909 was very enthusiastic, because the hope was revived that at last it would be pos- 
sible to do away with craniotomy on the living child when the conditions were not good for the 
classic cesarean section. Experience, however, has shown that these dangers beset the new 
operation: (1) The peritoneum is sometimes opened unintentionally; (2) the bladder is sometimes 
torn; (3) hemorrhage from the veins may be alarming; (4) the immense space in the connective 
tissue is liable to hematoma formation or infection, with abscess, which may break into the 
peritoneal cavity; (5) thrombosis of the immense veins laid bare and embolism; (6) infection and 
peritonitis, the thin layer of peritoneum not offering an efficient barrier; (7) difficulty of technic; 
(8) the fetal mortality is high. With proper technic, and this has been much improved of late, 


most of these dangers are avoided. 
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Laparotrachelotomy.—This is a simpler method of incision in the neck of the uterus pos- 
sessing all the advantages of the extraperitoneal operation. It is a transperitoneal approach, but 
the opening in the abdomen, right above the pubis; is so low that the intestines are not disturbed 
and the field but slightly soiled by the “spill.” Seepage of the lochia is prevented and other ad- 
vantages follow. This is the operation meant when we speak of the low, or cervical cesarean, and 
for which I suggested the name laparotrachelotomy. It is rapidly displacing the old classic sec- 
tion in abdominal delivery, the world over. One may perform it in cases where the former would 
be too dangerous, 1. e., after a prolonged test of labor, after the membranes have ruptured, after 
vaginal examinations have been done, and even, under favorable circumstances, after minor at- 
tempts at delivery have been made. Since it has proved safer under these conditions, naturally it 
would be safer in clean, elective sections, and, therefore, I use the new operation also in those cases 
where formerly I did the classic cesarean. : : : 

In infected and neglected patients it will show a certain mortality, and for these cases 
Kiistner and Doederlein prefer the purely extraperitoneal method, claiming thus to have almost 
abolished the necessity for craniotomy on the living child. Most authors prefer Porro’s operation 
or craniotomy. : d i, 

While [ insist that in frankly infected cases (fever, high pulse, foul liquor amnij, gray exu- 
date on vulvar wounds) all forms of abdominal delivery are too dangerous, especially as in such 
conditions the child’s life is already compromised (injury from long labor, from attempts at 
delivery, from infection), yet experience has shown that the newer operations offer much hope of 
success where the conditions are not too bad. (See Gottschalk-Portes operation p. 1089.) : 

Craniotomy.—When the child is dead, craniotomy should be performed as soon as the cervix 
is large enough to permit it, 7. e., 9 cm. across. If the child is dying, or if, in the judgment of the 
accoucheur, its life has been compromised by prolonged compression in labor, or it has been 
damaged by attempts with forceps or version, craniotomy should be done. The accoucheur may 
not plume himself on the success of having delivered the child alive, when it succumbs in a few 
hours or a few days to the results of labor. The mother has invariably suffered severe injury, and 
has often been killed by the forced delivery, and these accidents must be charged against the 
attendant. Craniotomy is much safer, and the end-result for the baby the same. (See Davis.) 

With the child in good condition, craniotomy should be the rarest of all operations, but— 
and practically all authors agree—a few conditions arise where it must be resorted to as the ul- 
timate refuge: (1) If the patient absolutely refuses to incur any danger to herself for the sake of 
the infant. The operation is, however, not to be repeated in a subsequent labor. (2) If labor has 
been prolonged and infection is positively or probably present. (3) Where expectancy and high 
forceps have failed and the conditions are not good for hebosteotomy—for example, an ankylotic 
pe immense varicosities of the vulva, extreme obesity, nor for the newer cesarean section, see 
above. 


IV. Treatment of Labor in Pelves only Slightly Contracted.—Pelves Contracted 
at the Inlet.—In pelves with a conjugata vera of 93 to 11 em. labor almost always 
terminates spontaneously, unless the child is very large, in which case the pelvis 
is thrown back into the class of the “moderately” contracted, just considered. 
Variations in the mechanism of labor, however, are very common, and the cause 
for breech, face, brow, and shoulder presentations, for occipitoposterior and other 
malpositions, and for errors of attitude, as prolapse of the cord, the hand, ete., is 
often to be found in a slight pelvic contraction which would otherwise pass un- 
noticed. Operative deliveries, which in normal pelves would be simple, easy, and 
typical, become, when slight contraction exists, unexpectedly and unexplainedly 
difficult and complicated. When dystocia arises in such a pelvis the treatment is 
the same as that just described under Moderately Contracted Pelves. 

Pelves Contracted at the Outlet—As a rule, the obstruction offered by the 
narrow bony outlet is not recognized until the head has been arrested at this point 
for several hours, and often the forceps are applied in ignorance of the true condi- 
tions. Engagement of the head is the rule, unless, in addition to a narrow outlet 
the pelvis is roofed over by a projecting spinal column—pelvis obtecta—as in ine 
kyphosis and the spondylolisthetic forms. It is wise, before every forceps opera- 
tion, to measure the distance between the tuberosities and see how far the sacrum 
and the coccyx encroach on the anteroposterior diameter of the outlet. 

If the anomaly is discovered in pregnancy or early in labor, what was said 
under the general heading applies here also. If it is found only after dystocia is 
manifest, the following is suggested: (1) The exaggerated lithotomy position 
recommended by the author more than twenty-two years ago (Fig. 495, p. 617). 
This opens eae bony outlet and often produces enough enlargement. Experiments 
on the cadaver show a gain of 34 to 5 mm. in the transverse diameter, and also, ac- 
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cording to Williams, decided enlargement of the anteroposterior. (2) Jonge’s po- 
sition, the same but with the legs extended, is said to enlarge the outlet still more— 
even 9mm. (3) Prolonged expectancy—but during the period of molding the pos- 
sibility of pressure necrosis of the maternal parts and injury to the brain of the fetus 
must be borne in mind. (4) The forceps—in mild degrees of contraction this instru- 
ment will usually succeed, but a large number of babies are killed by the operation 
and the mother almost always suffers severe lacerations, which may extend through 
the vaginal walls into the ischiorectal fossa and down to the bone. The soft parts 
may be dragged off their pelvic attachments. Rupture of the symphysis pubis 
has been frequently reported, and occurs oftener than published. If the child is 
in good condition when the first real difficulties of the operation are experienced, 
hebosteotomy is the operation of choice; if it is not in good condition, craniotomy 
is to be done. Primipare suffer the worst from this anomaly. In multiparee, 
the resistance of the soft parts being absent, a small amount of outlet contraction 
may cause little trouble—indeed, ‘may pass unnoticed. 


TABLE OF TREATMENT OF MODERATELY CONTRACTED AND BORDERLINE 
PELVIS 


Induced Labor at 36th week, if preferred. 
Usually allowed to go to term, 


Ne 
Elective Laparotrachelotomy or Test of Labor 
Obstructed Labor 
Head Engages Laparotrachelotomy Forceps Version 


Porro 


Prolonged Expectancy 
| and 
Normal Delivery Forceps Hebosteotomy Craniotomy 


Breech and Other Complications.—Labors complicated by abnormal pres- 
entations and attitudes of the child require many modifications in the treatment. 
In breech, shoulder, brow, and face presentations it is impossible to await the 
test of labor, and also to fit the head to the pelvis as we do in vertex presentations. 
lt is, therefore, necessary to estimate the degree of spacial disproportion from the 
pelvic measurements and the adjudged size of the child. The choice of the op- 
eration will lie between prophylactic version, cesarean section, and hebosteot- 
omy. Von Franqué suggested applying the hebosteotomy saw provisionally 
around the joint, to perform extraction, or version and extraction as indicated, and, 
if the after-coming head is arrested at the inlet, the bone could be immediately 
sawn through and delivery thus effected in time to save the infant, an ingenious 
suggestion, but impractical and dangerous. If hebosteotomy is to be done at all, 
it should be the primary operation. Version is particularly unfavorable to the 
child, because, unless the narrowing of the passage is very slight, the after-coming 
head will be stopped at the inlet, the infant will die, and craniotomy will have to 
be performed. Therefore, in breech, shoulder, and deflexion presentations, unless 
the accoucheur is convinced that the child will go through the pelvis, cesarean sec- 
tion should be performed as a primary operation—given, of course, good conditions. 

Placenta previa complicating contracted pelvis demands cesarean section if 
the child is alive. If it is dead, section may still be safer, but one might turn, let 
nature deliver the trunk—then craniotomy. If to this combination infection is 
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added—Porro. It is doubly dangerous to drag a large child forcibly through the 
thinned lower uterine segment. Abruptio placentze demands cesarean section if the 
cervix is closed. Even rigid soft parts may render the abdominal delivery safest. 

Eclampsia seems to be a little more frequent in contracted pelvis. It also makes 
cesarean section more readily chosen, and the same may be said, speaking broadly, 
of all other complications requiring rapid delivery. é 

Hospital versus Home Practice.—The foregoing presentment of the subject 
gives the treatment of contracted pelvis in the author’s own and hospital practice. 
Without question great differences in treatment must exist between that of the 
specialist, aided by maternity facilities, and that of the general practitioner, caring 
for his patient in a flat, or a farm-house, or even a “lean-to,” with no help but a 
nurse or the neighbors. In cities and towns the parturient can and should be trans- 
ported to a well-equipped maternity, and where this is not practicable, the mater- 
nity facilities must be closely imitated in the home, or the accoucheur will have to 
adapt his treatment to the environment he finds. This is particularly unfortunate 
for the child, because cesarean section and hebosteotomy are very dangerous per- 
formed under such conditions, and, therefore, inadvisable. 

Prolonged expectancy is the best treatment for all but the absolutely contracted 
pelves, followed by a trial with the forceps, failing which craniotomy is the horrible 
ultimate. If the head is movable, or if the presentation and attitude are abnormal, 
version is indicated. A high infant mortality is to be expected, but the informa- 
tion gained will warn the attendant to provide ideal arrangements for subsequent 
labors, and, in the end, a larger number of children will be saved than if the attend- 
ant tries to force the conditions in a bad environment. The same statement should 
apply to prolonged and brutal attempts at delivery with the forceps. A short trial 
will convince the operator that they are powerless to effect delivery, and if the trac- 
tions are persisted in, they can result only in irreparable damage to the mother, and 
the object sought, a living child, is almost always defeated by the attempt itself. 
Craniotomy is more humane. A careful study of his pregnancy cases will enable 
the accoucheur to foresee the above dangers, and, by proper provision, avoid them. 

What to Tell the Patient After Labor in Contracted Pelvis——An inquiry as 
to the outlook in future pregnancies is the rule after difficult labors, and in order 
for the accoucheur to be able to express an intelligent opinion he must have care- 
fully observed and noted the character of this labor, the resistances met, the size 
of the child, etc., ete. He should resist the temptation to magnify the difficulties 
encountered, either to add to his glory in a successful termination of the case or to 
excuse his failure. He must carefully distinguish between dystocia from spacial 
disproportion and that from errors of mechanism—also from errors of art. 

In cases of absolutely contracted pelvis the advice is simple—cesarean sec- 

tion every time until it is decided to sterilize the patient. In relatively contracted 
pelves the patient is advised that cesarean section just as labor begins will prob- 
ably be the method of election. In moderately contracted pelves the patient may 
be encouraged by the statement that perhaps, since the soft parts as obstruction 
have, to a great extent, been eliminated, labor will not be so difficult and may 
terminate spontaneously. If the child was postmature and large, the induction 
of labor before term may be recommended for the next pregnancy, and in all 
events careful supervision must be demanded. 
; Lacerations in clean cases are always to be repaired at once. In known 
infected cases the cervical tears, the perineal wounds are left open for drainage, 
but always a few stitches should be put in to unite a torn sphincter ani. Late 
repair of lacerations is not to be recommended as a routine. I usually advise the 
patient to have several children first, and then submit to a complete plastic. The 
scars from operation would add to the dystocia and they almost always tear again. 
and again. If cesarean section is to follow, of course the plastics may be done. 
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HISTORICAL NOTE 


The ancients believed that the pelvic bones always separated during labor and that dystocia 
was due to lack of this natural enlargement of the canal. Andreas Vesalius (1543) proved that 
the pelvic joints are solid, and his disciple, J. C. Arantius (71589), declared that abnormality of the 
bones caused difficult labor. Scattered references to contracted pelvis are found in the seventeenth 
century, e. g., Mauriceau (1668) gave Chamberlen a case of obstructed labor to try his forceps on. 

Hendrick van Deventer (1651-1724), sometimes called the father of modern obstetrics, in 
his book, Oper. Chir. Novum Lumen, exhib. Obstet., 1701, distinguished between flat and gen- 
erally contracted pelves, which he named pelvis plana and justominor respectively. Huwé 
(1720) first gave the internal, and John Burton (1751) the external, measurements. Pierre 
Dionis, de la Motte, and other French accoucheurs of the eighteenth century contributed to our 
knowledge, but Baudelocque, the elder (1746-1810), did the most and gave us the pelvimeter, 
named after him. The conjugata externa, to which he ascribed great importance, is called 
Baudelocque’s diameter. Fielding Ould (1742) and Smellie (1751), in England, studied the 
mechanism of labor, and I have used some of their illustrations as a basis for mine. 

In Germany, Roederer, who in 1751 publicly demanded the same honors be accorded ob- 
stetrics as were given medicine and surgery, and who introduced the name conjugata; Stein, Sr. 
(1772), Naegelé (1819), Stein, Jr. (1820), Robert (1842) made important contributions, but Mich- 
aélis’ work laid the real scientific foundation to the study. Michaélis committed suicide by 
throwing himself under a moving train in an attack of acute remorse (1848). Semmelweis’ 
theory of the causation of puerperal infection was then becoming recognized and Michaélis had, 
he was sure, in his ignorance, fatally infected his cousin during delivery. Litzman, his pupil, 
took up his master’s labors, and in 1861 invented the clinical classification of contracted pelves 
which most authors still find the best. The latest and encyclopedic work on the subject is by 
Breus and Kolisko. For history see Fasbender and Garrison. 
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CHAPTER LIX 


THE ACCIDENTS OF LABOR 


INJURIES TO THE PARTURIENT CANAL 
THE VULVA 


ALL primipare and many multipare suffer from injuries of the parturient 
canal. These are generally considered normal, but why, the author cannot under- 
stand—no other function of the body is always attended by injury. In primipare 
the most frequent lesions are found about the vulvar orifice. Fig. 658 shows the 
most common vulvar lacerations. They are seldom deep, but if they involve 

important structures, serious 

results may follow. If the tear 

extends through a crus of the 

clitoris, or even through the 

organ itself, severe and even 

fatal hemorrhage may ensue. 

If a varicose vein is opened, 

the patient may die from loss 

of blood. If the duct of the 

fear in ee gland of Bartholin is torn 
across, a cyst may form. If 

the urethra is involved, a 

stricture may follow. These 

wounds often become the seat 

of puerperal ulcers, and if the 

infection is virulent or the 

woman’s resistance low, inva- 

sion of the connective tissue, 

Vagina wiped @VED general septicemia, may 
a the Zour, be the outcome. These lesions 
split are often associated with vag- 
inaltears. Superficial wounds 

—simply splitting the skin and 
mucosa—require suturing but 

seldom, since their edges usu- 

ally le in apposition when 

the legs are brought together. 
Hemorrhage from clitoris tears 

and those involving varicose 


veins is easily stopped tempo- 
rarily by pressure between the finger and thumb, or by a gauze sponge, and perma- 


nently by a draw-string, fine catgut suture through the base of the wound. Often 
compression is enough. Frenulum tears should be sutured. 

Rupture of the urogenital septum is an inevitable injury in labor, and it can- 
not be fully repaired. Some relaxation and descensus of the anterior vaginal and 
urethral wall is an invariable Sequence, and it not seldom leads to a slight catarrh 
at the neck of the bladder—the so-called “irritable bladder” of the older writers. 
During labor attempts to push the protruding urethra back out of the way of the 
advancing head always fail, and the urethra is wiped off its pubic attachments. 

(12 


Split of clitoris 


Para-urethral 
laceration in- _ 
volving crus 
clitoridis 


Lateral 
vaginal tear 


Fic. 658.—Tyrican Vutvar Insurins. 
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Fig. 659.—SEMIDIAGRAMMATIC. TEARING OF Fascia oF OUTLET. 


Shows the simplest and commonest form of pelvic floor injury. The levator ani pillars are parted and the fascia 
over them torn, especially in that portion which enwraps the lower rectum. To show the muscle only part of the 
fascia is drawn—that portion which the author has named “‘the intercolumnar fascia.’”’ Such an injury leads to 
“‘diastasis levatoris ani.’’ A few interlacing levator fibers, Luschka’s Fibers, are also torn. 


Fie. 660.—SEMIDIAGRAMMATIC. InsuRY oF Boru FasciA AND MUSCLE. 


A much greater injury to the pelvic floor. Not alone is the intercolumnar fascia destroyed, as in Fig. 659, 
but the muscle is torn at the sides of and behind the rectum, ruining the S-shaped curve of the conjoined levator and 
thus predisposing to a sliding down of the uterus. (Compare Fig. 662.) 


774 THE PATHOLOGY OF LABOR 


Before reading this subject the student is urged to study the anatomy of the 
structures as given on page 165. ) 

The Pedheune teat the index-finger in the rectum and the thumb in the 
fourchet, the perineal body be squeezed together, the examiner will be surprised to 
find how very little tissue there is in it. Indeed, it Js composed only of a little fat 
and connective tissue—the centrum tendineum—with the rudimentary muscles, the 
sonstrictores cunni, the musculi bulbi cavernosi, a few levator ani fibers, and the 
transversi perinei. The fingers will easily outline the sphincter ani, the important 
closing muscle of the rectum, and, at the sides, the strong rounded masses of the 
levator ani coming down from the pubis to grasp the rectum from behind. Lacera- 
tions of the perineal body occur in the majority of primiparous labors, and while 
they have considerable importance, it is decidedly less than tears of the pelvic floor 
—of the levator ani and the fascia in which it is set. When the perineal body is 
torn, the urogenital septum is destroyed, the anterior wall of the vagina Sags, the 
posterior vaginal wall begins to roll out, and the vulva is permanently open, inviting 
infection, which almost always results in a vaginal and cervical catarrh. Late effects 
are descensus uteri and chronic metritis. If the tear is deeper, it may involve 
part or all the sphincter ani, or even run up the rectal wall more or less. I 
have seen the rectum torn for a length of 3 inches beyond the sphincter. Com- 
plete incontinence of feces is the first effect of such tears, but if they are not so 
extensive and the levator ani is not seriously injured, the latter muscle assumes 
vicarious control of the bowel, and the patient may be able to hold the hard feces. 
Soft feces and gas, however, will usually pass off in spite of the woman’s efforts. 
Rare instances of submucous laceration of the sphincter ani are on record. 

The Pelvic Floor——The levator ani muscle, with its superior and inferior 
fascia, is almost invariably damaged in labor at term. I believe that the muscle 
suffers less actual injury than the fasciz. Owing to destruction of the latter, the 
muscle bundles fall into new arrangements and also change their point of attach- 
ment to the vagina and rectum. The following injuries are easily determinable 
by careful study of the conditions immediately following delivery and years later, 
when the evil results become more manifest. 

1. Diastasis of the Levator Ani Pillars —As the head comes down, like a blunt 
wedge it stretches the pelvic floor radially and axially, 7. e., the portions in advance 
of the wedge are forced downward at the same time as they are dilated (see page 
174), the fascia being most stretched longitudinally from the cervix to the peri- 
neum. ‘The two levator ani pillars are parted, the “intercolumnar’” fascia hold- 
ing them in their relations to the rectum, vagina, perineum, and each other, 
being destroyed (Fig. 659). Sometimes the skin of the perineum and the vagina 
do not tear and the accoucheur announces “‘no laceration,” but later on “relaxa- 
tion of the pelvic floor” shows him his error. 

2. Abruption of the Levator Pillars from the Rectum (Fig. 660).—This is a 
continuation of the diastasis of the levator ani pillars. The two puborectal bundles 
are pushed far asunder, leaving a wide breach. After healing has occurred, instead 
of a thin, flat sling-like muscle, we find a thick fat one (hypertrophied) forming two 
pillars at the sides of the gaping introitus, with the rectum pouching up between 
them. The etiology and pathology remind one of diastasis recti abdominis. 

Anatomically we find that, in addition to the destruction of the intercolumnar 
fascia, the interlacement of the levator ani muscle with the sides of the rectum and 
sphincter ani is broken and the tear extends more or less deeply into the ischio- 
rectal fossa. The tear may be bilateral, and usually it is deeper on one side. This 
is always true if this injury results after, and in spite of, episiotomy. The vagina 
and perineum are always torn and sometimes the sphincter ani too. The rectum, 
in the bad cases, is exposed for a large part of its circumference and is not only 
pressed back against the coccyx, but is also pushed downward from its attachments 


Fic. 661.—Semimi1acRamMatic. Levator ToRN FROM ITS ORIGIN. 


An injury to the anterior portions of the levator ani—the puborectal or pillar—due to crushing between the blade 
of the obstetric forceps and the ramus pubis. Very difficult to repair. 


i) arta 


White line 


Levator }~ 


Fascia 


Fig. 662.—SpEMIDIAGRAMMATIC. FORMATION OF RECTOCELE. 


Shows the destruction of the conjoined portion of the levator ani, the straightening of the S-shaped ledge on 
which the vagina and uterus rested (cf. Fig. 186, p. 170 and Fig. 664), and the glacier-like sliding of the rectum and 


vagina downward and outward. 
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higher up in the pelvis, 7. ¢., it is slid off the superior fascia of the diaphragma pelvis. 
The vagina accompanies this glacial movement and since its attachment to the 
rectum is by loose connective tissue it slides off the rectum in the consequent pro- 
lapse of the pelvic organs. A clinical hint may be here permitted—in the repair 


. 2 E a he : 
f 2 2 pisiotomy 
Fic. 663.—DIAGRAMS OF THE TYPICAL PERINEAL INJURIES. y 
1, First degree tears; 2, 2, 2, second degree tears. 


push the rectum and vagina upward into the pelvis and unite them to the fascia 
high up where they belong. 

3. Subpubic tears are much rarer and are usually due to rapid operative de- 
livery (Fig. 661). The radicals of the levator may be cut between the forceps 
and the descending rami pubis if the instrument is bent up too sharply when de- 
livering the head, or they may be twisted off the bone when the head is rotated 
by means of the forceps. When an injury of this kind is extensive, the bladder lies 


2 


Fie. 664.—Tue Minurm Anatomy or THE SPHINCTER ANT 


ExtE AND 
Ani Internus. Drawn rrom a FRozEN SEctro Wen oo Oe ela: 


N IN VIENNA ANATOMICAL INSTITUTE, 1922. 


naked at the top of the wound, the vesicova 
rootstock (see Fig. 186) and the angul 
late effects of these injuries, prolapse, etc., may not be discussed here. 


Figure 663 shows the various forms of th i injuri 
S e perineal and pelvic fi : 
as they appear after labor. All the figures were drawn from life secteg ier 


ginal fascia is usually severed from its 
# vaginee are torn from the pubis. The 


Fic. 665.—CENTRAL RupTuRE oF PERINEUM, ANUS AND VuLva Intact. 
Child emerged through rent. 


End of the lateral sulcus tear 


Fourchet 


Sphincter ani torn at pos- 
terior raphe and pulled 


out of its bed Empty bed of sphincter 


an. 


Fic. 666.—ComMpLETE OR THIRD DeGren THAR. CRITICAL SURVEY OF THE WOUND. 


Shows the depth of the wound and how the flap of the vagina may be raised. The split in the rectum and the sphincter» 
torn out of its bed and ruptured at the side (not always in the middle line), are plainly visible. 


HOU. 
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Etiology.— Perineal tears occur with a frequency varying from 9 to ie per ee 
as put by different authors. Forceps labors show 54 to 85 per cent. o ner i : 
my own experience an anatomically absolutely intact perineum Is a great rarity, bu 
extensive lacerations are uncommon, because I use episiotomy often. 

The most common cause of perineal lacerations is disproportion between the 


Fic. 667.—SuTurine THE RecTAL Mucosa. Fie. 668.—ReEacuine Down INTO THE BoTToM OF THE 
With a fine needle and No. 0 twenty-day catgut SPHINCTER Pit. 
the rectal mucosa is first closed. The needle enters and The finger searches the bottom of the sphincter pit, 


issues on the wounded surface of the rectum, does not 
pass through into the gut, and the knots are, therefore, 
all buried. The needle is putting in the last of the su- 
tures, which are about 0.5 cm. apart and interrupted. If 
the tear is very extensive, a second row is inserted to re- 
inforce the first. 


and with an Allis or tissue forceps the retracted end of 
the sphincter ani is drawn up. 


child and the soft parts—either the head is too large or the canal too small, as occurs 
with infantile genitalia, or the head presents unfavorable diameters to the passage, 
as in occipitoposterior positions and brow presentations. Too rapid delivery, either 
spontaneous or operative, by not giving the parts time to dilate, causes many tears. 
Therefore we see the most extensive injuries after extraction by the breech or by for- 
ceps. Sometimes the forceps directly crush the perineum, or it is torn by introduc- 
ing the hand alongside the baby’s body in breech deliveries, but these are errors of 
art. Disease of the soft parts must also be mentioned; edema from prolonged labor; 
excessive rigidity from advanced age (old primiparee); scars from previous injury; 
syphilitic infiltration; gonorrhea, with or without condylomata; loss of elasticity 
from general illness (typhoid, tuberculosis, ete.); status hypoplasticus (Mathes); 
and sometimes, from no apparent cause, the perineum tears like wet blotting-paper. 
It occurs to me that such a state of the perineum may be due to a toxemia, since it 
is usually associated with hemorrhagic tendencies and albuminuria. 

An important cause of perineal tears, not generally recognized, is a narrow pubic 
arch. Unless the head can occupy the space directly under the subpubic ligament, it 
is foreed, by the narrowing rami pubis, downward toward the coccyx, of course thus 
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overstretching the levator ani and perineum. We find, therefore, the most extensive 
injuries in funnel pelves and those with a narrow pubic arch. In these cases, too, the 
vagina, around its outlet, being caught between the head and the bones, is forced or 
dragged, if the delivery is operative, downward and outward ,and if, nadditionto the 


Fic. 669—UnItTING THE SPHINCTER ANI. 


Fia. 671.—REINFORCING SUTURE ABOVE SPHINCTER ANI. 


A finger-cot or, better still, an extra rubber glove, is 
drawn on, the index-finger inserted into the rectum, and a 
suture is now passed above the sphincter ani from the skin 
surface, using silkworm-gut. This reinforces the catgut su- 
ture and brings together the skin fibers of the sphincter ani 


Fie. 670.—UNITING THE SPHINCTER ANI. externus, and the lowest portion of the torn urogenital 

To insure broad apposition of the torn ends of the septum containing the transversus perinei superficialis and 

muscle the needle should pass well to the side, and two, some connective tissue of the centrum tendineum. Some- 

even three, sutures may be placed, one of which should times this stitch turns the skin of the anus in a little, 

unite the fascia surrounding the muscle. This is the hence the edges of the skin where it joins the mucosa are 
most important part of the operation, and plenty of time united by a fine catgut suture. ; 

should be spent on it. No. 2 twenty-day catgut is used. The rest of the operation is like those for incomplete tear. 


other traumatisms, rotatory movements are made with the forceps, the vaginal walls 
are torn completely off their pelvic attachments and are split in several directions. 

The deeper lacerations, involving the muscles of the pelvic floor, take place 
from within outward, first the muscle tearing, then the vagina, which is first visibly 
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spanned transversely, and, finally, the skin. Sometimes the skin is aoeeee 
intact, but all the deeper structures down to and exposing the rectum are vi nee : 
and in such instances the superficial observer will fail to discover the exten a e 
‘njury, and may even declare that no lacerations exist. In these cases te 
found it best to-incise the thin bridge of skin medially the whole length 0 a 
wound, which gives better access to the deeper structures for suturing. : re 
vagina tears in one or both of the ure eres yes may extend up beyon e 
1 ischium, even under the broad hgament. 
Ree peer are divided into three classes or degrees: In the first class are 
those where the frenulum or posterior commissure is torn to an extent not exceed- 


ing 2 inch toward the anus. The second class includes all other tears excepting 


Tongue of columna rugarum 


End of tear in lateral sulcus 


Edge of levator ani 


Exposed outer wall of rectum 


Sphincter ani 


Fie. 672.—CriticaL SuRVEY OF A SECOND-DEGREE TEAR. 


This is a very deep and extensive tear, involving the puborectal portions of the levator ani, separating them from 
each other and from the rectum in front and at the sides, exposing the rectum and the sphincter ani. The latter can be 
seen lying at the lower end of the wound, a broad ring of pink muscle. The levator ends lie in the deep recesses at the 
sides of the rectum. Notice how the anus has dropped toward the coceyx. The sutures must lift it up toward the pubis. 
The retracted transverse perineal muscles have pulled the walls of the wound to the sides. 


those in which the anus and sphincter ani are involved, these being designated as 
of the third degree or complete lacerations (Fig. 663). This classification is unsatis- 
factory because it gives no idea of the depth of the injuries of the pelvic floor. 
Figure 665 shows a rare form of perineal laceration, and was sketched from a 
case observed by the author. It is called central rupture of the perineum, and is 
due to a high and very resistant perineum, narrow pubie arch, or a vulva placed too 
far forward. The child is delivered through the rent, which may be at the side of 
the vulvar orifice and anus, as in the figure, or between anus and vulva, or the 
child may escape through the anus, tearing it in several directions. The sphincter 
ani and part of the rectovaginal septum may tear without extensive involvement of 
the perineum. In one case the head appeared at the vulva while an arm protruded 


Fie. 674.—First Tier or Sururss. 


Shows the sides of the deep wound brought t 
E = 
gether, and the anus lifted up nearer the Subis 


Fic. 673.—Purtinec 1n Deep Levator ANI SUTURES. 


The torn levator ani is first repaired. With a round- 
pointed, full-curved needle and No. 2 twenty-day catgut the 
fascia over the rectum and the deeper portions of the levator ani 
are united. The needle passes deeply at the side and bottom of 
the wound, and very superficially over the rectum. With the 
finger in the bowel the retracted tissues are lifted up and per- 
forations avoided. Too much tissue should not be included in 
this tier of sutures, since the larger part of the levator ani 
muscle and fascie are to be united by the deep external stitches, 
In ary de? el only i this pigied suture Hm arpgie but it is 
one of the best safeguards against future rectocele. et: 

This suture unites the puborectal portions of the levator ani HiG.0675,— SEWING THY VAGINA, ae Yh 
which have been stripped off the sides of the rectum; it also Now the mucous membrane of the vagina is 
unites those few fibers of the levator ani which pass anterior to brought together. By pulling up the tongue of the 
the rectum to meet in the apex of the centrum tendineum, in- columna rugarum the torn edges of the sulcus are 
cluding the fascia visceralis recti, and it lays the foundation for straightened and a simple interrupted line of silk- 
the suture of higher portions of the puborectalis. Its insertion worm-gut or catgut sutures is placed 1 cm. apart, 
is much facilitated if the retracted tissues alongside the rectum taking care not to include the underlying perineum, 
are lifted up with an Allis forceps which grasps them under the but being sure to include the perivaginal fascia. 
guidance of the finger in the rectum. i Both sides are sewn in the same way. 
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fromthe anus; in another—a breech—one leg appeared through the anus. In all such 

cases it is best to perform episiotomy to prevent extensive destruction of the tissues. 
Treatment.— Preventive.—Protection of the perineum, according to the rules 

laid down in the Conduct of Labor, will prevent a large number of, but not all, 


Fic. 676.—TueE Last Tier or Sutures Reapy 


To TIE. 


Silkworm-gut is used for the external su- 
tures. By pulling out the side walls of the 
wound the needle can be passed under the re- 
tracted levator ani muscles and the urogenital 
septum, which may thus be brought together. 
The needle—a large one—is inserted + em. from 
the skin-edge, passes out toward the tuberosity of 
the ischium under the muscle, deeply at the side, 
then superficially across in front of the rectum, 


Fig. 677.—DRAWING OUT DeEp LATERAL STRUCTURES OF PELVIC 
Fioor, Inctupinc ANTERIOR BUNDLES OF LEVATOR ANI, TO 
Get a Larce Mass FoR SUTURE. 


If preferred, a row of buried catgut sutures may be placed» 
as in this figure, to bring the levator ani pillars together. Then 
the skin is united with superficial sutures. 

The latter, of silkworm-gut, should catch a small part of the 
deeper structures (already united) for the double purpose of rein- 
forcing the catgut, which may be absorbed too quickly, and of clos- 
ing dead spaces. This suture, therefore, brings together the outer- 
most fibers of the levator ani, the urogenital Septum, and the skin. 


and in a reverse direction on the opposite side. 
The point of the needle describes a path shaped 
like a long ellipse, not like a circle. If a finger is 
put in the rectum an assistant may pull out the 
tissues. The suture numbered 5 is the crown 
stitch. It is put in last, passes through the skin 
near the fourchet, then under the tip of the 
columna rugarum, but not through it, and out on 
the opposite side. 

This suture may also be passed as a figure- 
of-8, the inner circle taking in the levator ani; 
the outer one, the urogenital septum and skin. 


pelvic floor injuries. Even episiotomy does 
not always suffice to overcome the dispropor- 
tion between the head and the outlet. (See p. 
327, Episiotomy.) Most authors advise incis- 
ions in the perineum when it is found too rigid 
and unelastic, but a few condemn episiotomy, 
asserting that a tear is better. I believe that the incision should be often resorted 
to—that it will save the lives of many children and often preserve the sphincter 
ani from injury. 

Slow delivery is the secret of success in preventing tears in operations. The 
tendency to hurry after the forceps are applied is hard to resist, and the head is 
usually extracted by forcibly overcoming the resistance of the pelvic floor. If 
continuous auscultation of the heart-tones shows that the fetus is in good condition, 
the forceps extraction may be extended to from twenty to fifty minutes, and in 
this time the perineum can be dilated safely. To counteract this desire to hurry it 
is my custom to place a clock in front of the operating table. Should threatening 
fetal or maternal danger demand haste, a deep episiotomy, the colpoperineotomy 
of Dithrssen, should be performed. Manual dilatation of the upper reaches of the 
pelvic floor is also useful as an operation preparatory to episiotomy. In several 
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cases where I had anticipated the necessity for rapid delivery I have used the col- 
peurynter to dilate the vagina and levator ani. It is a rather painful expedient, 
and the results are not uniformly satisfactory. Some operators believe they can 
manually dilate the lower parturient canal so that the fetus can pass without 
laceration. Those cases I have seen done by others and my own experience do not 
confirm this notion. When the child is exceptionally large, or when the head must 
come through with unfavorable diameters, or very rapidly (intra-uterine asphyxia, 
etc.), deep episiotomy is indicated (Fig. 663). If, during delivery, spontaneous 
or operative, the accoucheur notices the vagina on the stretch and beginning to 
split, episiotomy is indicated to save the sphincter and rectum. 

Perineal tears seldom bleed profusely. Occasionally an artery requires a 
clamp, and always firm compression with a gauze or cotton sponge will arrest the 
bleeding until the parts may be closed by suture. There is no question but that 
every tear of the perineum requires repair, but it may not be advisable to do it 
immediately after labor. If the woman is collapsed after delivery or too exhausted 
for further operation; if there is beginning infection; if the parts are battered and 
bruised so that necrosis is to be feared; if there is an old laceration which will 
require extensive dissection for its repair—under such circumstances it may be 


Fic. 678.—Tyina. Fia. 679.—Kerrrina Bioop Ovr. 
Figs. 678 and 679 show the technic of tying. 
The middle fingers force the Leas together ae 
1 wn the sides, at the same time pushing them up towar 
best to postpone the operation. My © the pubic arch while the eae is being drawn. Fes 
} 7] i i ic slots are left in the wound, primary union may be 
practice oe septic capes and those a which aeecaeel hence it is a good plan to tie the sutures 


the parts are too much torn to hope for a while a bit of gauze soaks up the blood. Just how 


t tout tightly the stitches are aoe ie aac ed tian 
U 1 y Yr two catgut su- ence. They should not be pulled so tightly tha 
good va ult 5 Uy Bue Daa * 6 ] they lie Pepe oes cireowat because the swelling which 
tures in the sphincter ani and one external always follows will cause them to cut through. Fat- 
silkgut stitch to support this muscle, ET cee yA OY Deenaty (20202. 

leave the rest of the wound open for drainage and to allow for eventual sloughing. 
Several accoucheurs take the opportunity of labor to repair old lacerations, 


but I do not do this unless the parts are torn anew, or an incision is made. In 
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these cases the wound may be extended sufficiently to expose the levator anl see : 
typical perineoplastic performed. Hemorrhage 1s very free, but the technica 
difficulties are little greater than are met a year after delivery.. Clean cases, too 
exhausted for immediate operation, are allowed to recover and are repaired within 
twenty-four hours, never later. I do not approve of early secondary perineorrhaphy. 
If the primary operation cannot be done, the patient is instructed to return after 
eight or twelve months for thorough repair. Hirst performs the secondary suture 
on the fifth or eighth day, but my experience has been unsatisfactory. Capillary 
oozing is always troublesome; the tissues are brittle and stiff; it is almost impossible 
to work in the connective tissue and to lay bare the levator anl pillars—the crux of 
the operation—and healing is not so satisfactory as is desirable. Moreover, my 
results with primary suture are very gratifying. 


Fic. 680.—OPpERATION COMPLETED. 


After all the sutures are tied the strands are divided into bundles,—the vaginal in one or two, the perineal in 
one,—and knotted together smoothly as in the figure. By tying the knot as shown, the ends will not catch in the bed- 
linen nor drag in the bed-pan, and by cutting close to the knot the sharp points will be covered. 

ow the gauze plug is removed from the vagina, the parts cleansed, and a pad applied. As the last precaution 
the finger is inserted into the rectum to make sure that none of the sutures has passed through the bowel. If one has, it 


must be at once removed. After operative deliveries it is my practice to catheterize the bladder to satisfy myself that 
it has suffered no injury. 


It is not advisable to place the sutures before the placenta has been delivered, 
because: (1) The edges of the wound cannot be properly coaptated; (2) during 
the passage of the placenta blood is forced into the wound; (3) the stitches may 
tear out, and, further, should there be a postpartum hemorrhage requiring intra- 
uterine manipulation, it may be necessary to remove the sutures to allow the hand 
to be inserted. Then, too, it takes the accoucheur’s attention away from the 
observation and conduct of the third stage of labor, which may not be done with 
impunity. The parturient needs the undivided attention of the accoucheur during 
the placental stage. 

Perineorrhaphy.—Anesthesia is not necessary if only one or two sutures are 
to be inserted, since, owing to the stretching and bruising of the parts, the tissues 
are not very sensitive. With larger lacerations one should avail oneself of the 
same advantage the gynecologist enjoys—complete relaxation under general 
anesthesia. The patient should lie across the bed, or, better, and to be obtained 
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wherever possible, on a properly prepared table, with the buttocks hanging well 
over the edge (Fig. 784). The same instruments are needed as for the gynecologic 
perineorrhaphy—needle-holders, needles, artery forceps, specula, Allis forceps, 
tissue forceps, scissors, cervix forceps, and uterine packing forceps. lt is wrong 
to be satisfied with less. If one has to operate without trained assistance, which 
is the rule in general practice, everything—sterile sponges, sterile towels, basins 
with antiseptic solutions, the instruments, ete.—should be arranged within easy 
reach of the hand. Abundant light is essential for good work. Where the lacera- 
tion is complete, the accoucheur should insist on having sufficient help, and should, 
if necessary, postpone the operation until he can get it. The repair of a complete 
laceration of the perineum requires great technical skill and all the facilities of a 


Fie. 681.—Reparr or Episrotromy. Fic. 682.—Reparr or Episroromy. 
In superficial cuts a few external sutures applied Levator ani has been sutured and finger in rectum lifts 
from the skin and grasping the tissues deeply at the side up this organ and brings it to a proper level for suture, also 
will bring the parts together, no vaginal sutures being re- protecting it from needle. Points x—x are to be apposed. 


quired. Deeper incisions, and those involving the leva- 

tor ani, are reunited like extensive lacerations. The 5 ; 

surfaces of the cut muscles are brought together with modern operating-room if good results 
a deep, buried, No. 2, hardened catgut interrupted su- 

ture. During the application of the suture the anus and are to be obtained. 

rectum are to be lifted up toward the pubis by means of 


the finger, in order to unite the tissues at the side and First the wound and adjoining sur- 
fo eee ee faces are'to be cleansed, care being taken 


not to wipe anything not sterile into the 

freshly broken tissues. If blood comes down from above, obscuring the field, a 

large gauze sponge is pushed up into the posterior fornix. Do not forget to re- 

move it afterward! A speculum held by an assistant retracts the anterior vaginal 

wall. A survey of the whole wound is now made, the anatomic structures in- 

volved determined, and to what extent and depth. Too often, in a hasty inspection, 
50 
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the fact that the pelvic floor muscles are torn escapes the eye, and a few stitches are 
put in to close the skin tear. After a few years descensus uteri shows the mistake. 

Perinecrrhaphy has four stages: (1) Suture of the vagina; (2) uniting the torn 
puborectal portions of the levator ani; (3) suture of the urogenital septum; (4) 
closing the skin. To avoid repetition the description of the operation has been put 
into the legends under the illustrations. 

A sutured perineum requires especial care to secure good union. The legs 
need not be bound together unless the woman is delirious. Even with incomplete 
tears one should select the diet, fortify the aseptic treatment of the wound, and 
provide for an easy first bowel movement with a view of reducing the danger of 
overstretching the newly united muscles. When the laceration has been complete, 


Fie. 683.—ReEparr oF EpistoTromy. 


Putting in crown suture, No. 7. It passes through skin i 

; ‘ : elf : ghs at edge of wound, deeply 

of the constrictor cunni and of the urogenital septum, then under (not roeeny ane! ot bal ree pad pss 
responding structures on the other side of the wound. Catgut for the vagina, silkgut for the skin. <a ii ee 


special instructions are to be given the nurse regarding the bowel i 
opium to bind up the bowels, but order a semisolid det, free eet ees ad 
large quantities of water. After the seventh day liq. petrolatum 3], A M. and 
P. M., is given. On the tenth day a dose of castor oil is ordered, and at the same 
time the nurse injects, with a soft rectal tube, 8 ounces of sterilized warm olive 
oil into the bowel, to be retained. The patient is instructed not to strain when 
the bowels are about to move. After the first movement a daily laxative may b 
administered unless the lquid petrolatum suffices. If the accoucheur me bs 
trustworthy nurse, he should not risk the success of his operation in incompetent 
hands, but should attend to the above matters himself. With tears of ie th 
the ae degree the bowels are moved on the fourth or fifth day i 
e sutures are inspected daily. A small amount of ine 
neglected, or the spots touched with tincture of iodin. ae pie ce 
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had best be removed. Marked swelling of the vulva usually subsides under a 
warm moist application of 25 per cent. alcohol in boric acid solution. The vulvar 
pad should be laid loosely against the vulva, so that feces issuing from the anus may 
not dam back against the line of sutures. I have known fatal infection to result 
from this. 

The stitches are removed on the tenth to the fourteenth day, being left longer 
in the larger lacerations, If infection develops, the safest course is to remove 
the stitches and open up the wound widely for drainage. Occasionally excessive 
growth of granulation tissue oceurs at the margins of the wounds, and after several 
weeks the patient returns, complaining of pain, burning in urination, and constant 
irritating discharge. Sometimes, especially after forceps deliveries, there is a 
periostitis rami pubis, which causes difficulty in locomotion. The granulomata 
are to be cauterized away with a nitrate of silver stick. Hot applications will help 
heal the periostitis. The infrared-ray lamp is useful for pain or infection. 


LESIONS OF THE VAGINA 


Rarely, in spontaneous labor, is the vagina torn, except in association with 
perineal lacerations, already considered. 

Causation.—If the vagina is congenitally too small (infantile) or rigid (old 
primipare), or scarred by disease (gonorrhea, etc.) or previous lacerations or oper- 
ations, or radium or z-ray treatments, it may tear during ordinary labor, and cer- 
tainly will give way during artificial delivery. Precipitate labors occasionally, 
but forceps and rapid breech extractions particularly, show vaginal tears. Twist- 
ing the head in the pelvis by the foreceps—so-called “rotation’’—may split the canal 
the whole length and open up the perivaginal spaces down to the bone. Hemor- 
rhage is such cases is usually very profuse, may tax the best skill, and may even be 
fatal. Tears of the posterior vaginal wall are usually due to perforation by the tip 
of the forceps blade, but may be spontaneous and may even go through into the 
rectum. Perforating tears may be produced by friction of the vagina between the 
head and prominent bony points, as the spines of the ischia, the promontory of the 
sacrum, or an exostosis on the posterior surface of the pubis, or from stone in the 
bladder. The forceps also may be pushed through the vaginal wall. Anterior 
tears may result from traumatism in delivery, from the operation of hebosteotomy, 
when the vagina may communicate with the pubic wound, and even the bladder be 
torn open. During delivery after craniotomy sharp spicule of bone, if unprotected, 
may penetrate the vaginal wall, or even open up the bladder. 

Pressure necrosis of the vagina may occur, as was described under Contracted 
Pelvis, and if large portions of the mucous membrane slough out, lochiocolpos 
may result and obstruction from stenosis of the passage in a subsequent delivery. 

Description.—Usually the tears are longitudinal, and occupy the sulci along- 
side the anterior or posterior columna. In the former case the bladder, in the 
latter the rectum, is exposed. Anterior lacerations are often accompanied by a 
tearing of the levator ani pillars from their pubic attachments. ‘The edges of the 
tear are usually straight, except when necrosis occurs, and the connective tissue is 
often widely opened up. In the fornices the tears are generally transverse, unless 
they communicate with cervix tears. Hemorrhage is free, depending on the loca- 
tion. Sometimes the tear extends more or less circularly around the vagina, near 
the cervix, and opens up the peritoneal cavity. This is a serious accident, is called 
colpoporrhexis, is closely akin to rupture of the uterus, and will be considered 
together with that subject. 

Vaginal tears may be the port of entry for infection, with paravaginal abscess 
or even general septicemia, both of which are rare unless the case is otherwise 
infected. As a rule, the lacerations of the upper third of the vagina heal without 
treatment. Lacerations of the lower half of the vagina usually extend into the 
musculature of the pelvic floor, and should be treated as such, because, if not, 
prolapsus uteri will follow sooner or later. 
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LESIONS OF THE PELVIC CONNECTIVE TISSUE 


If the reader will call to mind the anatomy of the pelvic fascia and the ae 
it undergoes during natural labor, as described on page 169, his understan ing o 
what follows will be much easier. Damage to the retinaculum uterl (the connec- 
tive-tissue web in which the uterus is embedded) and to the fascial planes and seams 
leading from it to the walls of the pelvis is an almost irreparable injury and sto 
or later leads the women into greater or less invalidism. Overstretching of the 
vagina and the vesicovaginal fascia is responsible for most cystoceles. If eau 
same time the pubocervical strands of fascia are torn off the cervix, the bladder 
slides down and off the uterus. If the parametria are overstretched radially and 
at the same time dragged down, the retinaculum uter! 1s destroyed. The cervix 
now begins to slide down toward the hiatus genitalis, the fundus falls backward, 


Fie. 684.—Snowine now THE Heav, DRacaED THROUGH AN UNPREPARED PARTURIENT CANAL, PULLS Down THE SOFT 
ARTS, SOMETIMES AcTUALLY AVULSING THEM FROM THEIR Bony ATTACHMENTS. 


Arrows show direction of the rupture. 


and procidentia uteri is soon developed. If the sacro-uterine ligaments suffer 
traction injury, the cervix will sag downward, with the same sequence of evil 
results. Destruction of the fascia lying posterior to the cervix and attaching 
the latter to the rectum causes high rectocele. To resume the simile of page 171, 
the spokes of the wheel being stretched, broken, or torn out of the hub (the 
cervix), the hub may be forced into many abnormal positions. 

In many cases the urethra and the base of the bladder are pushed down and 
off their attachments to the posterior wall of the pubis. The vagina may be ac- 
tually avulsed from its fascial moorings—this occurs invariably when forceps are 
applied or breech extraction made, before the cervix is completely dilated, and be- 
fore it, together with the upper fourth of the vagina, is retracted upward out of 
the pelvis. If the operator wishes to verify these statements let him in a case of 
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undilated cervix pull the head down into the pelvis and he will note what a large pad 
of tissue is drawn into the inlet in advance of the head. Figures 684 and 685 show 
the differences between such a condition and one where complete dilatation and re- 
traction of the cervix have been accomplished. Figure 686 is intended to show the 
destructive action on all the pelvic fascie of a forceps delivery performed before 
the soft parts are prepared for it by the natural powers of labor. It is not exag- 
gerated. After such destruction of the connective tissue the fat disappears from 
the pelvis. 

Etiology.—While usually these injuries occur with operative delivery, they 
may result from the action of the natural forces alone. Premature bearing down 
efforts have the same effects as forced traction from below. Variations in the de- 


Fie. 685.—SHowine How THE Heap Comes THrRoucH A Property Preparep ParTuRIENT CANAL, 
Arrows indicate direction of the tissues retracting above the advancing head. 


gree of elasticity of the connective tissue and fascia exist. In old primipare they 
are more likely to tear than to stretch, which explains the clinical experience that 
procidentia is more common in women who had their first child late in life. Some 
women are born with so inefficient a pelvic floor that an easy labor destroys it; 
indeed, prolapse may occur in a virgin. Edema of the pelvic connective tissues 
invites damage if it does not cause obstruction, and certain toxemic states so alter 
the tissues that laceration readily occurs in delivery. Nis, iy 
Prognosis.—Perineal and vaginal lacerations are not serious if properly treated. 
Infection is the worst danger. Hemorrhage may be fatal if large veins or arteries 
are involved, which is especially true of placenta previa with cervicovaginal tears. 
The invalidism following destruction of the pelvic connective tissues may not ap- 
pear for many years. Scar formation may later deform and displace the vagina 
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: . . . e of 
and neighboring hollow organs, and also cause strictura es Pepe e Pe 
urine may be thus produced from scars pulling open aed pie ae 
in making diverticule of the urethra with infection and al su (ee ee 
be dislocated in all directions. In one case I saw the cervix puule 


Fic. 686.—ScHEMATIC, TO SHOW THE DISRUPTION OF THE PELVIC FascIA AND AVULSION OF THE BLADDER CauUsHD 
BY PREMATURE FoRCEPS OPERATION. 


Blades in 3 sizes: 
60 X 32 mm. 
10X53 
80x65 “ 


Fig. 686a.—AuvtHoR’s OBsterric Sprcuna. Fie. 686b and c.—Cornper RETRACTOR FOR EXPOsING 


CERVIX. 


troitus. Subsequent labors may be rendered so difficult by these deforming and 
obstructive cicatrices that even cesarean section may be required. 
Treatment.—Prevention.—Nature’s own slow methods _ best preserve the 
pelvic fascia. Only cesarean section leaves them uninjured. Our practices—manual 
dilatation, metreurysis, and incisions—are very crude and destructive. Avoid for- 
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ceps and breech extraction through an ill prepared cervix. Avoid pituitrin. Do 
not let the woman bear down until the head has passed through the cervix on to 
the perineum. If the laceration of the anterior and lateral walls of the vagina 1s 
unavoidable and the levator ani is endangered, it is better to make a deep incision 
into this muscle (midway between the pubis and the rectum) than to allow it to be 
pulled off the ramus pubis. 

Tears in the upper third of the vagina require no treatment unless they bleed. 
A few stitches usually will stop the hemorrhage, but sometimes the flow is so 
profuse that one cannot see the wound. Here uterovaginal tamponade is in- 
dicated instead of the suture. Next day an attempt at repair may be made, or the 


— F Edge of levator am 


X_ Retracted levator am 


Fig. 687.—ReparrR oF LACERATION AT BASE AND SIDE OF BLADDER. 


A broad, short speculum retracts the perineum, a pad holds the cervix out of the way and absorbs the excess 
blood, a narrow speculum lifts up the bladder. Thus exposed, the wound is visible, but not comfortably accessible. 
The needle passes through the posterior lip of the wound first, then across the base of the bladder, avoiding the ureters, 
and out through the upper lip of the wound, the point striking the speculum and sliding over it into the bite of the 
assistant’s artery forceps. If it is possible to pick up the torn levator ani pillar at X and attach it to the periosteum 
or obturator fascia at F, it should be attempted. There are large veins at this point. Occasionally it may be easier 
to engage the structures in the needle by reversing the process as shown in the drawing. 


operation postponed for six months. If free bleeding obstructs the view, rendering 
the operation technically difficult, it may be possible to tampon that part of the 
wound from which the hemorrhage comes while the other part is being sutured, or the 
suture may be passed entirely under the guidance of the finger. The Sehrt aorta 
compressor should be useful here. After suturing, it is best to do a uterovaginal 
tamponade to prevent hematoma formation in the loose paravaginal tissues. 
Tears around the base of the bladder require accurate repair—even then cysto- 
cele may not always be prevented. If the puborectal portions of the levator 
ani are torn from the posterior surface of the pubis, this fact may be discovered 
by opening up the rent widely to view. I have tried to reunite the muscle to 


792 THE PATHOLOGY OF LABOR 


the obturator fascia, having failed to attach it to the bone, and with fair success. 
A broad speculum, very good light, sharply curved needles, and several assistants 
are needed for good repair work in the vagina (Fig. 687). 


HEMATOMA VULVE ET VAGINA 


Blood-vessels, particularly the veins, in the pelvis may burst during pregnancy, 
labor, or postpartum, and a blood tumor or “thrombus” form in the loose connective 
tissue. Hematomata have been found under the skin of the vulva, around the 
vagina, under the broad ligaments, in the broad ligaments, and they show a tendency 
to enlarge, following the lines of cleavage of the connective-tissue layers or fascie. 
If below the levator ani and deep pelvic fascia, they distend the perineum and dis- 
locate the rectum and anus, forming tumors sometimes as large as a cocoanut. If 
around the vagina, they may fill up the pelvis, forcing the vagina to the side and 
closing it, causing obstruction to delivery or to the flow of the lochia. They may 
be pedunculated in the vagina, and may occur in a septum vagine. If at the base 
of the broad ligaments, they may extend up into the false pelvis under Poupart’s 
ligament, or, if behind, they may dissect up to the kidney back of the peritoneum. 
In the case from which Fig. 688 was taken the blood tumor was so extensive that the 
woman nearly died of anemia—the vagina was closed, the vulva displaced down- 
ward, and the cavity formed by the blood extended up out of the pelvis to a level 
with the anterior superior spine of the ilium. While the hematoma begins to form 
at once, it requires a few hours for its presence to become manifest, and usually 
within ten hours the blood mass is fully developed. MRueff, in 1554, reported the 
first case of hematoma. 

Etiology —The bursting of the vessel may be caused by injury—the trauma- 
tism of spontaneous labor—or by the forceps, etc. Pressure necrosis explains the 
cases of formation of hematoma late in the puerperium—on the third, eleventh, and 
twenty-first days, as reported. Varices are said not to favor hematomata. 

Rough uterine massage in the treatment of postpartum hemorrhage may cause 
small hematomata in the subperitoneal connective tissue and in the broad liga- 
ments, but perhaps in the fatal cases, where such findings were made, the woman 
died of a hemophilic diathesis and the latter caused the blood extravasations. In 
one of my cases, during the treatment of placenta previa, a tumor developed in the 
perivaginal connective tissue, extending from the vulva to the uterus, which was 
taken to be a hematoma, butupon cutting into it with the expectation of turning 
out a clot, none was found, the tissues being simply infiltrated with blood. Hema- 
tomata are rare, about 1 to 4000 labors, but statistics vary. In an experience 
comprising the pathologic work of over 54,000 routine cases, only 7 cases of large 
hematomata have come under my notice. Small hematomata are not exceedingly 
rare, and their formation may sometimes be observed when a vein is pricked while 
repairing the torn perineum. Toxemia may cause bloody extravasations (Fig. 688) 

Symptoms.—Intense pain is the most prominent symptom, and the intelligent 
patient will describe the tearing open of the tissues and the intolerable pressure on the 
rectum and bladder. Sometimes the skin or the vagina covering the tumor bursts 
and the patient may bleed to death. If the hematoma burrows a great distance 
signs of anemia from internal hemorrhage appear. Small extravasations as a rule, 
are quickly absorbed. Larger ones usually become infected, with abscess forma- 
tion, or even general septicemia, but sometimes they open spontaneously, the clots 
are discharged, and the cavity closes (rare). Hematomata which complicate rup- 
ture of the uterus are not considered here. 

Prognosis.—Nowadays death from this accident is rare, but formerly the mor- 
tality was from 12 to 40 per cent. If the tumor does not become infected, recovery 
is the rule. If it extends up under the peritoneum and infection of the immense 
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blood-masses takes place, peritonitis is the usual outcome. It is wise to make a 
guarded prognosis until it is determined how far the hematoma is going to burrow, 
and whether or not infection will occur. 

Treatment.—If the hematoma begins to form during labor, its course must at 
first be carefully watched, and if its growth is rapid, it is to be incised and packed. 
In cases where delivery of the child may be accomplished this should be effected, 
and then the whole uterovaginal canal firmly tamponed, together with the hematoma 
sac. If the tumor begins to form before the placenta is delivered, the latter is 
manually removed, and then the tamponade made, as in the last instance. If the 
hematoma is found after labor, at first expectancy and ice applications are to be 


Fic. 688.—H#MAToMA VULV#® ET VAGIN®. 
From a photograph, Mrs. F., Mercy Hospital. Case of pregnancy toxemia resembling scurvy. 


practised, but if the hemorrhage into the tissues continues, shown by increasing 
size of the tumor and redoubled pain cries of the woman, the sac must be broadly 
opened, the clots and fluid blood turned out, bleeding vessels, if found, ligated, and 
every crevice of the cavity firmly packed with sterile kephalin or mildly antiseptic 
gauze. Then the uterovaginal canal is packed and a firm abdominal binder 
applied. To procure a bloodless field while operating the Momburg belt or an 
aorta compressor may be used, this only in critical cases. If it is possible to wait 
twenty-four or forty-eight hours before performing this operation to allow firm 
thrombosis in the torn vessels, the possibility of secondary hemorrhage at the opera- 
tion is avoided. Small hematomata may be left to be absorbed, but all are to be 
opened at the first sign of infection. 
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LESIONS OF THE CERVIX 


Every labor is attended by more or less injury to the cervix, since even a normal 
uterus cannot stand the enormous radial dilatation required for the passage of the 
child. Large tears of the cervix result from—(1) Too rapid or too forceful dilata- 
tion by the powers of labor (precipitate births) or by the accoucheur, with his 
operative deliveries before the os is completely dilated; (2) from disease of the cervix, 
anatomic rigidity, old primiparity, healed ulcers and scars from former deliveries 
or operations, cancer, syphilitic and gonorrheal induration, etc.; (3) too large child 
or congenital smallness of the cervix. Most of the tears are of the first class and 
are due to violence. Every case of accouchement forcé and every manual or instru- 
mental dilatation of the cervix is attended by more or less numerous and deep lacer- 
ations. If the operation is performed before the cervix is completely effaced, serious 
or even fatal injuries may result. 

The lesion may be a small nick in the mucosa, or a deep rent extending through 
the cervix, the vaginal vault, the parametrium, even to the brim of the pelvis, 
and up under the peritoneum of the broad ligaments, or even into the peritoneal 
cavity—with all grades between. The large rents are treated under the subject of 
Rupture of the Uterus. Lateral or bilateral lacerations are most commonly found, 
owing to the peculiarities of fetal development, but radial tears, from one to five in 
number, may be observed, and they occupy any part of the cervix. Sometimes a 
portion of the cervix is dragged off the uterine body at the vagino-uterine Junction, 
or the whole cervix may thus be amputated and cast off as a ring of tissue. The 
circular amputation of the cervix may be produced by trying to draw a colpeurynter 
through the unprepared cervix, or the uterus may force the head down, carrying the 
cervix before it. The resulting scar nearly always closes the uterus. The anterior 
lip of the cervix may be caught between the head and the pubis and be squeezed off, 
or suffer so much compression that it becomes necrotic. 

Cervix tears are usually not discovered until after the child is delivered, when 
the hemorrhage begins. Bleeding is not constant. Unless a large branch of the 
uterine artery or a vein is torn across, there is none of any moment. In placenta 
previa cervix tears usually bleed furiously, the immensely dilated veins being 
opened by even a superficial lesion. 

Surgical Anatomy.—Tearing of the cervix follows the lines of its embryonal construction, 
and the lines of cleavage are modified by disease. At the sides of the cervix there is less muscular 
and fibrous tissue, and here the structure most often gives way, producing the usual bilateral split 
(Fig. 689). If only the muscular body of the cervix ruptures, the external and internal mucose 
remaining intact, we find a thin bridge of tissue uniting the anterior and posterior lips (Fig. 689, b). 
Occasionally muscle at the sides parts the mucous membrane, both stretches and tears, and the 
wound aligns itself with the rest of the circle of the cervix so that the injury is not apparent at 
first glance. By separating the two layers of mucosa as in Fig. 689, d, the deep extent of the wound 
is laid bare. In repairing such a laceration, the thin bridge is to be split, making the wound like 
the first variety, then the muscular tissue is to be pulled out of the deep recesses at each side. If 
this is not done, the operation will succeed only in bringing the edges of the mucosa together. There 
is a third form of laceration which is usually unrecognized. The cervix is stretched radially, and 
the inner mucosa is slid off its attachment to the muscularis, giving, when exposed by broad specula, 
the appearance of the everted anus of a horse (Fig. 689, e). This form of injury is often combined 
with one or both of the previously described varieties. The repair of this damage is not easy — 


an attempt may be made to suture the inucosa in its place after pushing it up with thumb and 
fingers (Fig. 689, f). 


Prognosis.—Small tears of the cervix, unless infected, heal without trouble, 
but larger tears always leave deforming sears, leading to ectropion, catarrh, and, 
some say, to carcinoma. Perforating tears are often fatal. Chronic metritis 
undoubtedly follows large cervix tears, and, since they are always associated with 
injury of the pelvic connective tissue, descensus uteri often results. 

Treatment.—After spontaneous deliveries in the home, unless there is hemor- 
rhage or collapse, or a probable injury from precipitate birth, the search for and 
repair of cervical tears are not usually recommended. In maternities with good 


Beier sees x Liane pies 6 i ages, 
Fic. 689.—THEe Common BILATERAL SPLIT. 
a, Method of suture—lifting out retracted muscle tissue to pass the needle underit. , Occult rupture, submucous. 
c, Appearance before separating mucosal lamelle. d, Exposing the occult tear by pulling the vaginal from the endo- 
cervical mucosa. e, Deep circular overstretching of the muscular and fibrous structure of the cervix with prolapse 


and eversion of the mucosa. f, Suggestion of a method for repair. One tries to push up the swollen prolapsed mucosa 
Ss a as) Se Ene deer ar threes anthres. 
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technic, and where the home facilities permit it, a specular examination, with 
suture, is routine. It is also the rule after forceps and other operative deliveries, 
or where injury is expected. If infection is present or probable, the tear 1s not 
sutured unless it bleeds and packing will not stop it. Under unfavorable operating- 
room conditions the woman is safer with the cervix open to drain, and repair may 
be made later. Hirst and a few others recommend secondary suture on the fifth 
or sixth day of the puerperium, but the author does not adivse it for reasons already 
given under Perineorrhaphy. Titian Coffey repairs all cervices on the tenth day. 
By means of the vulsellum forceps or the cervix forceps shown in F ig. 690 the 
two lips of the uterus are drawn down to the vulva and become readily accessible 
for suture, or successive stitches are passed through the most accessible portion of 
the cervical lips, and pulling on these the higher region—even the base of the broad 
ligament into which the spurting vessel has retracted—is brought into reach. 
One must actually encircle the torn vessel, otherwise the bleeding contimues retro- 
peritoneally, a hematoma forms which may extend as far as the kidney, and death 
results. Kerwin advises to tie the uterine artery operating vaginally. hs 
When bleeding is profuse, it is not so easy to sew the cervix, because it 1s 
hidden in a pool of blood. A bullet forceps may be clamped on the base of the 
broad ligament, as advised by Henkel for temporary hemostasis. Another plan is 
to pass the needle from the inside of the cervix under the guidance of the finger, 


Fie, 690.—AuTHOR’s Cervix ForcEps, 
Hold tissues securely without tearing them, and present no points to puncture rubber gloves. 


and tie the suture inside the uterus. The balance of the stitches are put in from 
the outside of the cervix, the most important being the uppermost one, near the 
fornix vagine, since it is intended to stop the hemorrhage which comes from the large 
vessels here. Continued suture is used if haste is demanded, otherwise interrupted 
No. 2 forty-day catgut. Since the ureter is close by, the needle in the first suture 
must be passed in a direction nearly parallel to the uterine body. The others are 
transverse and pass to, but not through, the mucosa. They may be drawn fairly 
tight, because the cervix rapidly shrinks postpartum. An aorta compressor may be 
used in urgent cases to stop the bleeding until the wound can be sutured. Should 
infection begin in the puerperium, the stitches are to be at once removed and drain- 
age provided, because otherwise the parametria will be rapidly involved, and even 
fatal septicemia result. Douches are contraindicated. 


RUPTURA UTERI 


This fearful accident occurs oftener than is generally believed, and few emer- 
gencies in all medicine require so much of what makes a great surgeon as does this 
one. The uterus may rupture during pregnancy and during labor, and since the 
latter is more common, it will be first considered. 

During Labor.— Etiology.—Ruptures of the uterus are divided into two classes 
—spontaneous and violent or traumatic. Spontaneous ruptures are those which 
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occur as the result of the natural forces of labor, or because the muscle of the uterus 
is pathologically altered, so that it bursts from the ordinary processes of labor or 
gestation. Violent or traumatic ruptures are those which result from injury, either 
from the hand or instrument of the attendant or by external agencies. Often the 
uterine muscle is so thinned by the action of labor that it bursts with only a little 
traumatism. The causes of actual rupture may be divided into predisposing and 
exciting. Predisposing causes are, first, those conditions which produce a weaken- 
ing of the uterine wall, as fatty or hyaline degeneration of the muscle (Figs. 126 and 
126a) ; syphilis; pressure necrosis during prolonged labor; scars from previous opera- 
tions (cesarean section, salpingectomy with excision of uterine cornu, curetage); 


Fic. 691.—ExcrsstvE THINNING OF LOwER UTERINE SEGMENT. BROW PRESENTATION. 
Arrows indicate direction of tension. Note guyrope action of round ligaments. 


scars from previous rupture, from puerperal septic processes, and old inflamma- 
tions; thinned spots from the removal of adherent placenta in previous labors, 
fibroids, and other neoplasms; adherent uterus; overdistention of part of uterus; 
congenitally undeveloped uterus; pregnancy In a horn; interstitial pregnancy; 
growth of the placenta into the uterine musculature, especially if it happens to be 
located over a thinned or diseased portion; placenta praevia; edema of the lower 
uterine segment the result of prolonged labor; polyhydramnion. The second group 
of predisposing causes comprises all the mechanical factors which stop the advance 
of the child through the birth-canal, as contracted pelvis of all kinds; overgrown 
fetus; deformities of the child which increase its size, especially hydrocephalus; 
malpresentations (shoulder, face, and brow, anterior and posterior parietal bone) ; 
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malpositions, as occipitoposteriors; delayed rotation of the head; obstruction of the 
soft parts, as tumors blocking the pelvis, atresia cervicis or vagine, rigid perineum, 
and incarceration of the cervix between the presenting part and the pelvic brim. 
Pendulous abdomen, by putting the posterior uterovaginal wall on the stretch, 
creates a condition favorable to rupture, the resulting lesion being called kolpopor- 
rhexis, or kolporrhexis. Unless the natural powers can overcome these obstructions 
by a moderate amount of effort, something has to give way, and the weakest point 
or the most overstretched point is the site of rupture. 

Exciting causes of the rupture are the contractions of the uterus and mechanical 
insult or violence. To understand the mechanism of spontaneous rupture it is 
necessary to refer to the normal mechanism of labor and the formation of the par- 
turient canal. We are indebted to Michaélis, Bandl, and Freund for the foundation 
of our knowledge of this subject. Throughout labor the fundus of the uterus con- 
tracts, while the isthmus and cervix are dilated from above downward, the muscle 
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Fie. 692.—INncaRcERATION OF THE CERVIX BETWEEN Heap AND PELyis. Crryrx SWOLLEN 
Rupture would take place just above it. Case of Mrs. G. 


being differentiated into an upper zone of contracting, and a lower of dilatin 
fibers. The fibers of the isthmus uteri and cervix are drawn upward into the bode 
‘of the uterus, and, at the junction of the contractile with the dilating portions ae 
well-defined ring of muscle which Bandl ealled the contraction ring, The sacro- 
uterine ligaments fix the cervix in the pelvis behind, the bases of the broad hgaments 
fix it at the sides, and the connective tissue at the base of the bladder cee it in 
front, all of which connective tissue and partly muscular support prevent too great 
upward retraction of the cervix. An additional and important factor in the ee 
ae ype is ae ae : the cervix by the head, squeezing it against the patie 
Is. 1 his 1s particularly likely to happen if the bag of waters ru tees before th 
cervix 1s dilated and retracted above the presentin t The { ueeee 
held down and prevented from pulling too far up ove nthe obi eee 
pelvis, by the guy-rope-like action of the cine ee ae eet ae ee 
sure of the abdominal wall. It is easy to see that if the child may not ane 
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along the birth-canal, the continued action of the uterus will result in the contractile 
portion having forced nearly the whole child down into the dilating portions, the 
lower uterine segment and cervix, and itself having retracted above the child ag 
far as the round ligaments and the abdominal wall would permit. The fundus may 
attain a thickness of 4 cm., the cervix being thinned to a few mm. Figure 691 shows 
the condition. Sometimes the cervix is more or less fixed at the inlet and cannot 
wholly retract with the lower uterine segment, and, therefore, the latter is drawn 
out in the length and may tear transversely (Fig. 692). Since the dilatation of the 
lower uterine segment is never symmetric, owing to the obliquity of the uterus, the 
irregularity of the body contained therein, pendulous abdomen, ete., some portion 
of it is stretched more than the rest, and here the rupture occurs. As a rule, first 
the muscle-fibers separate and tear, then the mucous membrane gives way, and 
finally the peritoneal covering of the uterus. I have on several occasions felt 
this occurrence under my hand. If the cervix has already been dilated and fully 
taken up to form part of the parturient canal, it cannot be fixed below, but re- 
tracts upward, with the lower uterine segment, and the full force of this retrac- 
tion is distributed along the wall of the parturient canal from the contraction 
ring down the vagina to the attachments of the latter on to the pelvic floor. If 
the stretching of this canal is too great, the rupture will occur at its weakest spot, 
and this is usually the posterior fornix of the vagina. Indeed, in cases of shoulder 
presentation, immense hydrocephalus, pendulous abdomen, where the presenting 
part cannot imprison the cervix against the pelvis, we find such ruptures of the 
vagina or kolpoporrhexis (Hugenberger) (Fig. 693). 

Ruptures in the lower uterine segment are usually longitudinal or oblique; 
those in the fornix vagine usually transverse or even completely circular. The 
normal contractions of the uterus alone may cause a rupture if the wall is diseased, 
and in the presence of mechanical obstruction even a normal muscle may burst if 
the pains are strong. The deadly effects of pituitrin must here be mentioned. In 
the olden time ergot was the offender. 

Violent or traumatic ruptures have no special mechanism, but, as a rule, the 
fundus is already drawn up, and the lower segment and vagina thinned out as 
above described at the time the causative injury is inflicted, and on this account 
the shape and location of the tear are very similar to the spontaneous ones. The 
forceps blade or the cranioclast may be pushed through the wall, or grasp a portion 
of the musculature and crush it. Traction with the forceps pulls the cervix down, 
and a transverse split occurs in the lower uterine segment, already stretched in the 
length to the point of bursting. The hand introduced alongside the child contained 
in the ad maxima distended, lower segment may cause the tear; or the attempt to 
turn the child by bringing the trunk down into the pelvis alongside the head puts 
too great a strain on this portion of the uterus; or the hand pushes the uterus up 
away from the vagina, and the rupture occurs at the junction of the latter with the 
cervix, or finally too rapid delivery through an unprepared cervix simply bursts the 
narrow canal. Instrumental injuries usually are found in the neighborhood of 
the fornix vagine and the cervix; the others usually in the overdistended lower 
uterine segment, and it is evident that the operator only completed a tear that 
was already being prepared for or just beginning. 

Freguency.—Where good obstetrics is practiced ruptura uteri is almost un- 
known, but the wide-spread performance of the classic cesarean section, and the in- 
discriminate use of pituitary extracts serve to keep up a large mortality from this 
usually preventable accident. 

Multipare are oftener thus injured than primipare,—about eight times as 
often,—and the danger increases with the number of children. This is due to the 
structural changes, the weakness of the muscular fibers, the scars and inflamma- 
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tions, the residues from previous labors. In primipare the perforating cervix 
tears are commoner than the true uterine ruptures. The years of greatest fre- 
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Fic. 0¥3.—KOLPOPORRHEXIS. 
Mrs. Y. (Service of Chicago Lying-in Hospital Dispensary.) 


Subperitoneal hematoma 


Edge of rupture of 
uterus 


Hematoma in broad 
ligament 


Fic, 694.—Dracram or Urprine Ruprurp. Broap LigAMENT UNFOLDED AND DISTENDED BY IMMENSE HematTomMa, 


quency are from thirty to forty. Women with loose abdominal walls are more 
endangered, and fat women seem to be especially predisposed. 
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Pathology.—Ruptures are divided into two classes—the complete, where the 
peritoneal cavity is opened, and the incomplete, where the muscle is torn, but the 
peritoneum remains intact. 

Fig. 694 shows an incomplete rupture with a subperitoneal hematoma, and 
Tig. 694a the same case after the thin peritoneal covering of the blood tumor had 
given way because of the restless tossing of the patient, and a fatal hemorrhage 
into the peritoneal cavity had ensued. Note how the peritoneum has been stripped 
off the uterus. In violent or traumatic ruptures the cervix is oftenest split in the 
length, or at least the rupture is usually longitudinal; in spontaneous ruptures the 
tear is usually more or less oblique and often transverse, while it may be L or V 
shaped. The anterior uterine wall is oftenest involved, then the sides, the left 
more commonly, and least frequently the posterior wall. Double tears, one on 
either side of the uterus, are on record. Rupture of the vagina—kolpoporrhexis— 
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Edge of rupture of uterus if 


Fic. 694a.—D1aGraAM OF UTERINE Ruprurr. Hematroma Burst Durina THE Tossina ABouT OF THE PATIENT. 


is rare, and oftenest the posterior fornix is torn, while the anterior and lateral walls 
suffer less. According to Stschotkin, there were 36 posterior, 24 anterior, 8 lateral, 
and 8 completely circular tears in 74 cases. Involvement of the bladder is a very 
serious complication, with 87 per cent. mortality (Khen), and is, fortunately, rare. 

The edges of the tear are suggillated and ragged. If the broad ligaments are 
opened up, the veins and arteries can be felt traversing the connective-tissue spaces, 
which are filled with blood, and sometimes with air or gases of decomposition 
(emphysema). The hemorrhage comes from the large venous plexuses, from the 
uterine arteries and its large branches, especially the uterovaginal. The hematoma 
may burrow in the connective tissue, far away from the site of rupture, even to 
the kidneys. If the tear is behind the broad ligaments, the bleeding may be small, 
but if it is through the bases of the broad ligaments or involves the site of the placenta, 
the woman may die in a few minutes from the sudden immense loss of blood. In 
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my cases the loss of blood was greatest in the incomplete ruptures, wa a poe 
was most evident with the complete ones. Urine, rere 20, 
caseosa, and liquor amnii may be found in the peritonea pe ze Pre es, 
Usually, at the height of a pain, the thinned portion a ees aie 
but sometimes the separation of the fibers 1s gradual, and the fags eae re tale 
without producing alarming symptoms (latent rupture). nage i ne ED 
sets in or an abscess develops is the condition recognized, or, 10 ae te ae 
quent labor, when the uterus ruptures again at the site of the ean feaviig 
point which is most subjected to Le: eats gives Yi sare vess ae 4 a ele 
ild through the weak spot thus cre ; ter 
ec new iaaied the uterus contracts down beside it and aa a 
Sometimes the rent is enlarged by the operative delivery. Intestines an 
may protrude through the opening into the vagina. 


Edge of 
peritoneum 


Edge of rupture of uterus 


Fie. 695.—Ruprure oF THE Utervs (author’s specimen). 


Incomplete ruptures occur under the same circumstances, and from the same 
causes, as the perforating ones, and the tear may involve one or two of the layers 
of the uterus. That is, the peritoneum only may split, and may give rise to intra- 
peritoneal hemorrhage, mild or fatal, or the muscle only may part, the mucous 
membrane and peritoneum being intact, or the peritoneum and muscle break, 
leaving the mucosa, or the mucous membrane and muscle part, leaving the serous 
membrane, the last being the commonest variety. Hematoma is the rule in such 
cases, and the tear is always located at a spot where the peritoneum is loosely 
attached to the uterus, the sides, and near the bladder. Cervix tears, if extensive, 
are usually of this type. Bursting of a varix in or on the broad ligament, with sub- 
peritoneal or intraperitoneal hemorrhage, tearing of an artery in the broad liga- 
ment, have been observed as rare causes of death. Possibly some such accidents 
occur, but are not discovered. 

Symptoms.—If the accoucheur is on the alert, he will almost always be able 
to detect a threatening rupture of the uterus, and diagnose early a dangerous 
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thinning of the lower uterine segment. In contracted pelves and all cases of 
mechanical obstruction, and where he knows that the uterine wall is weakened, the 
attendant will be especially watchful. It must be said, however, that sometimes 


ae 


Fig. 696.—Srction or THE RupturED Urrrus SHOWN IN Ficurs 695. 
Low power. Shows hyaline degenerated muscle. A few decidual cells. 


the tear will occur so gradually that the symptoms will hardly attract notice, or the 
tissues will suddenly give way without any apparent cause and without any warn- 
ing. This may occur in the beginning of labor, with few pains and intact membranes, 
or even during pregnancy, but it is very exceptional. 
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Fortunately, symptoms are usually present. The parturient 1s ne toss- 
ing and rolling about the bed; she is anxious about the labor, because t ie a 
progress in spite of her strong pains; she complains of constant pea an 1 oe 
continual pain over the hypogastrium, and unconsciously her han s ae lee 
lower uterine segment with every uterine contraction; the face 1s re ae ; * 
the ale nasi are gray; the mouth and tongue are dry and red ; she comp mis of a 
desire to urinate frequently, and bears down with the pain ina helpless sort of way, 
and begs for relief incessantly; the temperature 1s slightly raised; the bier c 
is panting; the pulse is fast and usually of high tension. Hoehne says the bearing- 
down efforts are a protective reflex due to overdistension of the lower uterine seg- 
ment. If the woman has syncopal attacks, one can infer that slight tearing of the 

begun. 

SE ria Riera during the acme of a pain, or while the woman is 
tossing from one side to the other, she complains of a sharp, tearing pain in the 
lower belly, and may exclaim that something has burst within her. Now the 
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Fie. 696a.—SxEcTION or RupturRED UTERUS. 
High power. Shows the torn muscular fibers. 


picture rapidly changes from sthenic to asthenic. As a result of the shock and 
internal hemorrhage the face pales, the lips whiten or become cyanotic, the features 
sink in, cold sweat appears on the nose and forehead, the temperature drops, the 
pulse becomes small and running, even filiform, and the respiration sighing; the 
pains cease and the patient is ominously quiet for a short while. The woman com- 
plains of shortness of breath, of precordial oppression, of a feeling of impending 
death, and soon becomes restless again. Vomiting begins, but usually is not a 
prominent symptom until later. The pains almost always cease, but if the child 
has not been expelled into the abdominal cavity, they may continue, though weaker, 
and they may, though rarely, suffice to deliver the child. Hemorrhage from the 
genitals now appears, but is usually not profuse. If the blood distends the broad 
hgaments pain runs down the leg; if it is free in the abdominal cavity it may seep 
under the liver and cause shoulder-pain. The fetal movements for the first few 
minutes are very violent, while the child dies, then cease, a phenomenon which 
may be observed with special distinctness when the child has escaped from the 
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rent uterus under the abdominal wall. If the child is delivered and the rupture un- 
treated, the woman may die from primary hemorrhage, from shock, from secondary 
hemorrhage (a hematoma bursting), from peritonitis, either early or beginning as late 
as the twentieth day, or she may recover unaided if the damage is not great. The 
peritoneal edges of the tear adhere, and, in the absence of infection, the wound 


granulates. 
A few cases are on record where the child, expelled through the rent into the 


peritoneal cavity, was changed into a lithopedion, as in ectopic gestation. 
Diagnosis.—(A) Threatened Rupture—It is vitally important that the diagnosis 
of dangerous thinning of the uterus be made before the rupture occurs, because if 
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Fie. 697.—AxspomINAL Finpines In A CAse or THREATENED Ruprura UTERI. 


Mrs. S., V-para, patient with flat pelvis, obstructed labor. Note the fundus; the ballooned lower uterine segment; 
the contraction ring; the tense round ligaments. A full bladder may present a picture resembling this. 


anything can be done to save the woman, it must be done at once. The findings 
on examination are—(1) A restless, excited, anxious patient, high pulse (90 to 110), 
irregular respiration, temperature 99.6° to 100.4° F., and, if infection is beginning, 
101° to 103° F.; (2) strong uterine contractions without proportionate advance of the 
presenting part; (3) the uterus hard and drawn up over the child, which lies in the 
dilated lower uterine segment (Fig. 697). The fundus is thick and the lower uterine 
segment soft; it balloons out during the pains, allowing the fetal body to be out- 
lined with startling distinctness. The latter seems to lie under the skin. This 
finding is possible under anesthesia—the exquisite tenderness prevents it otherwise; 
(4) a groove is visible and palpable, running obliquely across the belly, higher on 
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the side of the greatest stretching—the contraction ring (Fig. 697). It may rise 
as high as the navel or higher, and the distance from the pubis may be used to 
estimate the degree of thinning and stretching of the lower uterine segment ; (5) the 
round ligaments are inserted high on the uterus, are tender, bard, and wiry, and par- 
ticularly the one on the side which is going to burst may be tense and taut, like a v10- 
lin string (Fig. 697); (6) the uterus is oblique; (7) the bladder is drawn up high; (8) a 
general abdominal tenderness is present, but the lower uterine segment 1s so sensI- 
tive that the woman will hardly allow it to be touched; (9) internal examination 
will reveal the cervix, either imprisoned in the pelvis and swollen, black and blue, 
or drawn up out of the pelvis with the vagina on the stretch, taut around the pre- 
senting part, and hot, reddened, and dry. 

These findings on the direct examination will enable every accoucheur to dis- 
cover the danger which threatens the woman in time to institute proper treatment. 
Unfortunately, in the latent ruptures they may be absent or veiled. 

(B) Actual Rupture—The symptoms of the actual tearing of the uterus and 
of the shock and anemia which follow will almost always be sufficient to make the 
direct diagnosis, but an examination of the patient must be made to confirm it. 
The findings in cases of rupture of the uterus vary, of course, with the time in labor 

. = Pp . . . . 

when it occurs, and whether or not the child is in the uterus or in the belly when the 
examination is made. They are: (1) A collapsed patient with all the signs of 
anemia and of shock; (2) uvenme action stopped or very weak; (3) external hemor-{ 
rhage, mild or severe, rarely absent; (4) abdominally, the child can be felt with sur- 
prising distinctness, lying right under the belly-wall, while the empty uterus is 
pushed to one side, or behind, where it is not palpable. If the child has partly 
escaped, the uterine tumor is heart shaped. Dulness in the flanks from free blood 
is very rarely determinable. Tenderness may make the abdominal examination 
nugatory; (5) externally the hematoma may be felt, or emphysematous crackling; 
(6) internally, the ragged rent may be palpable, and intestines or omentum may fall 
into the hand; (7) the presenting part has disappeared from the inlet or has become 
freely movable. 

The author makes it a rule, after every operative delivery, whether or not 
symptoms are present, to examine the uterus, at least the lower uterine segment, 
oe the whole hand and determine, beyond the suspicion of a doubt, the extent and 
ocation of any injury. This practice cannot be too strongly recommended. 

Differential Diagnosis.—As a rule, during labor, little diffi 7 is ienc 
times one has to consider abruptio placentae, placent a Sete Sa ed ee ra ve eat 
These have already been discussed under their respective headings. Collapse during or atter coe 
may be due to something else, but rupture of the uterus is first to be thought of i as 

An important diagnosis to make after delivery is whether the rupture is complet i 
plete, since the principles of the treatment depend on this. Abdominally Bittle es ey oe 
im rare instances a hematoma may be outlined. Emphysema is not distinctive nee: ee 
peritoneal irritation. Exploratory puncture may help, by showing free bl = “v aie 
the presence of intestines or omentum is, of course, conclusive, but not the cadens ‘of seed 
fluid, which may be simulated by the serum squeezed out from a blood-clot Th gh tet es 
amination alone can be relied on to differentiate, and here i e internal ex- 

. sake entiate, and here 1t may be necessary to use the hand 
without a rubber glove. This is the only instance where I have had to use the bare h L a 
aes coy ee verouen the uterine portion of the tear, and come into a apne ited aan ar 
clot. trands of fibrous tissue, nerves, and sometimes vessels spz es i 
be acl eo breaking them. I once felt the ce eT eee nee ms 
ominously. the tear is complete, the fingers pass directl ; into th : ovis pulsaung 

: F 7 y ate ok toneal cavit hich 

may be recognized by—(1) The smooth, slippery surfa Fh ai gees y, whic 
dominal wall; (2) the presence of gut and omentum: (3) ace of the adjacent uterus and of the ab- 
y : 1 the great freedom of moti : 
(4) the fingers may lift up the ARcotnnal avadteonn he aanes ne tom of motion for the fingers; 
To recognize the thin, veil-like layer f peri goer et: &) outhning the edges of the wound. 
fingers are confined to a ragged vated set y: (2) OT ae rupture—(1) Note if the 

asec, avity; (2) try to determine the upper uterine end of 
rupture, and find if the peritoneum has been stripped off the uterus here: (3) bi e end of the 
mine if there are any structures between the hands; (4) try to slide th ere; (3) bimanually, deter- 
he the fingers, or depress it by the abdominal hand between nie hn Ie ee ae 
_note the relation of the gut to it. In the last i orc yer Bane els) 
a ae off the underlying structures so tiene ek pie pelea he aoe oe 
oO rex ‘ : J eee 1 

e Ingers, uncovered. Here the differential diagnosis is not so necessary, Botaties ineaich 


cases the thin veil of peritor ill i ikeli 
Cae P 1eum will in all likelihood slough off, so that the treatment is the same 
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It is sometimes necessary to decide if other organs beside the uterus—the bladder, the rectum 
and bowels, the omentum—are involved. If there is the least suspicion of such an injury, the 
case is to be treated as if it really were so. The bladder may be examined with a cystoscope. 
An x-ray picture may show pneumoperitoneum. The rectum may be explored, but if any in- 
jury higher up is suspected, the belly should be opened. 


Prognosis.—This is grave in all cases, but, fortunately, the improvement of 
modern obstetric practice, with asepsis and early recognition and operative treat- 
ment of the accident, has effected a substantial reduction of the previous high mor- 
tality. Incomplete ruptures are a little less dangerous than complete ones, but 
the prognosis depends on so many conditions—the site, the extent and method of 
infliction of the injury, the presence of infection, the environment of the patient 
(hospital or home), the kind of treatment, ete.—that figures are practically useless. 
Of the author’s 18 cases of complete rupture, 11 died of shock or sepsis; of 19 cases of 
incomplete tear, 3 died—2 from hemorrhage and 1 from peritonitis. Cholmogarof, 
in 1894, found mortalities given ‘by different clinics from 21 to 65 per cent., depend- 
ing on no particular line of treatment, and Koblanck showed 73 per cent. and 78 per 
cent., Braun, 63 per cent., that for incomplete tears being 25 per cent. For the 
child, the outlook is still worse. Unless the delivery can be completed at once, the 
child is surely lost. When the rupture occurs at the end of the second stage, the 
child may come out alive. If it is forced out into the belly, it usually dies in a few 
minutes, but three cases are on record where a hasty abdominal section rescued it. 

If the mother survives the hemorrhage and shock, her life depends on the 
presence or absence of infection. Peritonitis is the rule because the cases are 
usually in the hands of midwives or unclean attendants. Even if she recovers from 
this labor she is threatened by a worse recurrence of the accident in her next one. 
Perfect health is never restored; the uterus remains large (chronic metritis), the 
laceration sears distort and displace it, and the pelvis is permanently the seat of 
venous congestion. 

Treatment.— Prevention of rupture of the uterus is one of the regular duties of 
the accoucheur, and forms part of the ‘‘watchful expectancy” so often spoken of in 
the treatment of labor. In every case of mechanical disproportion (contracted 
pelvis, malpresentations, hydrocephalus, etc.) or weak uterus (e. g., previous 
section), the accoucheur will scan the face of the labor for the first outward ex- 
pression of threatened rupture. If a diagnosis of ruptura uteri imminens is made, 
the indication is to empty the uterus as quickly as possible, and, moreover, this must 
be done with the least possible increase of the intra-uterine tension, 7. e., with no fur- 
ther stretching of the already overstretched lower uterine segment, cervix, and 
vagina. If the cervix is imprisoned in the pelvis, it must first be pushed up, because 
traction on it from below would stretch it still further in the length and effect the 
transverse tear which was impending. If all the conditions for forceps are fulfilled, 
this is the operation of choice, but it may not be forced, since the dragging down of 
the child may pull the thinned cervix apart. Cranioclasis, followed by cleidotomy 
and evisceration, is preferable and more humane. It is criminal to attempt version 
in these cases. In breech presentations the after-coming head must be carefully led 
through the endangered portion of the parturient canal. In shoulder presentations 
embryotomy, 7. €., evisceration and rachiotomy, is the method of election. Since the 
child is nearly always dead or dying, the accoucheur should have no compunctions 
about this operation, especially when version carries so terrible a risk for the mother. 
In cases where the uterus has only just begun to show evidences of thinning out, an 
expert accoucheur may, exceptionally, under deep anesthesia and in ideal surround- 
ings, make a gentle trial of version in the hope of saving the infant. Under other 
circumstances the mother is safest with embryotomy. Cervical cesarean section 
should always be considered when the child is alive, but the conditions favorable to 
the mother, too, must be present. Cesarean section must always be done in high 
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degrees of pelvic contraction or obstruction of the soft parts. Pubiotomy rarely 
comes into the discussion of these cases. Vaginal hysterotomy occasionally does. 

To prevent a rupture while preparing for these operations the patient should 
be instructed to lie quiet. The uterus may be supported by a binder, but the best 
remedy is a deep ether narcosis to paralyze the uterus until aid is at hand. 


It is best not to transport a patient whose uterus is on the point of bursting, because the jolt- 
ing over rough crossings may tear the thinned wall. Nowadays, by grace of good roads and good 
ambulances, the risks of the ride may be less than those of inefficient treatment at home. Bs 
phin, } to 3 gr., is to be given before starting and the journey rendered as smooth as po (0) 
prevent the uterine tumor from swaying from side to side and thus putting the endangered lower 
segment on too great a strain, a well-padded binder should be applied, and sand-bags laid on both 
sides of the abdomen, or, better still, the accoucheur should accompany his patient and support 
the uterus with his hands when the ambulance jolts over rough places. ; : 

Treatment after Rupture.—Many conditions govern this—the environment (i. e., hospital or 
home); the state of the patient (shock, anemia, sepsis); the amount of bleeding actually going on; 
the site of the tear; whether an obstetrician or a general practitioner is at hand. We have to 
fight hemorrhage and infection. 

Hospital.—Complete Rupture-—Spontaneous ruptures seldom occur here—they are more 
frequent in the home, and, fortunately, bleed less than artificial. Traumatic ruptures are commoner 
in hospitals, during operative delivery, and they bleed furiously. The tear is usually discovered 
during the removal of the placenta for hemorrhage. Immediate laparotomy is the choice, and is 
imperative if injury to the pelvic viscera is suspected. If, upon opening the belly, the rent is 
found to be smooth and the bleeding easily staunched by suture, simple repair may be made, 
otherwise supravaginal or total hysterectomy is performed; clots, etc., are removed from the per- 
itoneal cavity and hematomata evacuated and packed; drainage per vaginam; stump of uterus 
carefully covered with peritoneum, using adnexe for coverage; rapid closure; large cigarette 
drain; hypodermoclysis; blood transfusion (both should be started before operation, if needed). 
Whether only to amputate or to remove all of the uterus depends on the state of the patient, the 
skill of the operator as to speed, and the extent and location of the injury, with the possibility of 
stopping bleeding by the less dangerous method, simple amputation. 

In spontaneous ruptures a quick delivery from below, or section might save the child (rare). 
Delivery per vaginam is never attempted after the child has escaped into the peritoneal cavity, 
but if it is still in the uterus, the head deeply engaged, forceps or craniotomy is in order, quick 
tampon or aorta compression, then section. Rupture in transverse and breech presentation— 
laparotomy at once. 

Hospital.—Incomplete Rwptures.—These are usually extensions of cervical tears, and may 
be repaired from below if not too deep. The wound is exposed by broad specula, the cervix is 
pulled down by forceps, and deep sutures placed high in the fornices, each suture being drawn 
upon to make higher portions of the lower uterine segment accessible. It is possible to throw a 
suture around the uterine artery by pulling down the cervix and holding the anterior wall of the 
vagina up (Kerwin). Occasionally Henkel’s method succeeds, (page 837). If hemorrhage inter- 
feres, an aorta compressor may be temporarily applied. It might be well to detach the bladder 
by an anterior colpotomy to get to the highest angle of the rupture, which must always be secured 
to prevent hematoma formation in the bruad ligament which may extend up to the kidney. Firm 
uterovaginal tampon after all suturing. If the rupture occurred during extraction in placenta 
previa—Sehrt aorta compressor, or tight tampon, then abdominal section at once. Everything 
depends on the severity of the bleeding. 

_ If the tear extends high into the lower uterine segment, or if it is a real rupture of the lower 
uterine segment, it becomes inaccessible to suture. A skilful operator might perform vaginal 
hysterectomy, but more often laparotomy is chosen. In practice, if we find suture impractical or 
unsuccessful, the rent is packed at once. Rarely a single tamponade suffices. If the first tampon 
is bled through, the vagina. is to be filled with cotton while the laparotomy preparations are being 
hurriedly made. When appiying a tampon care is taken not to punch through the thin perito- 
neum, and to pack lightly, and to handle the patient gently afterward, as the thin veil may tear 
over the gauze. If the peritoneum is lifted off its attachments for a great extent, as occurs in mul- 
tiple ruptures, if there is a suspicion of infection, if the wound is complicated, the case is to be 
treated like a complete rupture. 
ponsde, taltne sare ant to puah theese eerie ee ee 

SFE SNGRT Gor) Sansa er ER ORE Seccete: peritoneum is a that is required. In a multipara 
wi a uterus, the satest course is hysterectomy, the same as for a complete tear. 
: Home.—Complete Rupture.—Sad is the plight of the practitioner when this accident occurs 
e we nae, tof ie oo is still in the uterus and readily accessible it should be delivered from 

elow, the rent quickly tamponed, the patient given pituitary, ergot, and morphin, and sent to the 
nearest hospital, with the precautions of transport above mentioned. If the child is in the belly 
He ee celine it ie be eee ee the tear and the vagina are to be tightly packed and the 
paves nt to the hospital immediately. Every minute counts. In this my advice agrees with 

If no hospital is available, it may be possible to Q rot ili 1 
against his will the accoucheur must delves the child es ae ee pee ne a 
the peritoneal cavity, and pack gauze lightly around it, or tightly, if necessary, to stop bleeding. 
It has been recommended to fill the pelvis above the rent with a Mikulics tampon and make 
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traction on the four corners of the cover so as to pull the plug against all bleeding vessels. Tam- 
ponade for bleeding and drainage offers some slight hope for the patient. 

Home.—Incomplete Tears.—A skilful practitioner may sew up an extensive cervix-uterine 
tear at home, even with poor assistance, and his treatment would be as above outlined for the 
specialist. Most often the bleeding is so profuse that clamping the broad ligaments (Henkel) or 
tamponade is demanded at once. Whatever is needed must be decided instantly and done quickly 
—the seriousness of the situation usually brooks no delay. 

__ Hf called to a case of ruptura uteri, after the bleeding stage has passed, and infection with or 
without peritonitis has begun, a bad prognosis is to be made, but hope is not abandoned. The 
usual method is to open the belly, amputate the uterus low, clean out the hematomata, pack 
their bed in the pelvic connective tissue, drain per vaginam, and close the peritoneum over the 
stump. Some operators pour ether or mercurochrome into the abdomen and close it, others 
drain. If the peritonitis is already general, the shock of such a procedure may be fatal, therefore 
drain above and below. 

After-treatment.—Ergot and hydrastis will help to keep the uterus contracted. A firm 
abdominal binder should be applied, though if it is needed for counterpressure to aid a tampon 
in stopping hemorrhage not much may be expected. I got good results in one case by sitting by 
the woman’s side and holding the uterus down against the tampon for two hours. The gauze is 
removed on the third or fourth day. If a tear has been drained it is wise not to let the wound 
close too rapidly. If signs of infection’appear, a vaginal examination is required to determine the 
presence of an exudate. 

_ Since the site of a healed rupture of the uterus is not strong, the muscular fibers near it 
being usually atrophied and the scar friable, it is best to instruct the patient that in a subsequent 
pregnancy she should spend the last four weeks in a maternity. Before labor declares itself 
cesarean section should be performed. If this advice is unheeded, the accoucheur should, when 
called during labor, terminate the case with forceps as soon as the conditions are present. In- 
duced labor is slightly less dangerous than labor at term, but if pelvic obstruction is to be over- 
come it is not, and the abdominal delivery at term is imperative. The induction of abortion for 
this indication alone is not allowable. 
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This is one of the rarest accidents of pregnancy, if one excludes perforation of the uterus by 
criminal abortionists. Baisch, in 1903, collected 78 cases. A healthy uterus will tear only under 
the most violent indirect injury; but if the muscle is diseased, it may give way during the natural 
growth of pregnancy, or during one of the contractions of the uterus, or from the shock of a fall, 
a cough, ete. Ruptures of the uterus during pregnancy are to be divided, as in labor, into spon- 
taneous and traumatic. The latter group must be further divided into those due to direct injury 
applied to the uterus, and those occurring indirectly, as from a fall or straining of any kind. Simple 
spontaneous rupture may oecur from yielding of the scar of a previous cesarean section (very 
frequent nowadays), or from previous rupture, injury, or from gynecologic operations (fibroid, 
curetage, etc.); thinning of the uterine wall from manual removal of the placenta, especially if 
repeated; hypoplastic uteri; malformed uteri, as single or double horned; interstitial pregnancy; 
actual disease of the wall, carcinoma, hydatid mole, fatty and hyaline degeneration, previous 
infection, and small-cell infiltration; growth of placental villi into the uterine wall; abruptio 
placentz (the uterus may burst over the retroplacental hematoma); displaced and adherent uterus; 
in short, the same factors which predispose to rupture during labor. There is this difference, 
however, in labor the lower uterine segment usually gives way; in pregnancy it is the body that 
is involved. 

Examples of direct traumatism are: Puncture of the uterus by sounds, curets, or other imple- 
ments, used in operations or to produce abortion, by bullet, the horn of a steer, etc. Indirect 
traumatism is often the cause, but often a disease of the uterus preéxists, because the normal organ 
can withstand much insult without injury, as witness the case of Hofmeier, where the woman fell 
from a fourth-story window without rupture, and the one where a drunken man jumped upon the 
prostrate woman’s abdomen without even causing abortion. i 

Clinical Course.—Baisch found 31 cases of rupture during the first five months of gestation, 
and in these the uterine wall was diseased. In the later ruptures scar tissue was usually found. 
The symptoms resemble those of ruptured extra-uterine pregnancy, but the shock is usually more 
marked, especially when external violence is the causative agent. Pain in the abdomen is the rule, 
and labor-pains may occur—this when rupture is incomplete. These contractions complete the 
tear and expel the child from the uterus, after which they subside. When the peritonitis begins, 
pain recommences, but usually the patient complains of a tender body in the abdomen from the 
start. Vomiting, hiccup, and other signs of peritoneal irritation are usually present, together with 
signs of internal hemorrhage. ; ; ; 

In Davis’, Leopold’s, and Henrotin’s cases gestation continued, with the child among the 
bowels, the cord issuing from the hole in the uterus, but these are exceptional, the rule being that 
the child dies, becomes infected, and peritonitis closes the scene. It is possible that a lithopedion 
may result. The hemorrhage may be internal, external, or both; sometimes the child tampons the 
rent, and there is no hemorrhage at all, so that a diagnosis cannot be made until the belly is opened. 
Hematomata are rare, because the tears are usually fundal. Rupture may sometimes occur In 
the anterior or posterior wall, and also, but rarely, in the lower part of the uterus. While the 
labor-pains are forcing the child out through the tear, a bag of waters may form over the os—the 
child may be even delivered through the vagina before the fundal tear is completed. 
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nd not large, bring on abortion and may heal 
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Instrumental perforations, if done aseptically suse decomposition of the uterine contents 
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unnoticed; if done, as usual, without asepsis, they 


ritonitis. (See Septic Abortion.) f er een 
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simulate the accident require laparotomy anyway, He Rol ssl adder, or spleen, lleus, Pup 
here are torsion of a tumor near the uterus, rup é , 
pine ectopic gestation, abruptio placente, and placenta previa. 
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The treatment is laparotomy as soon as the diagnosis is made or becomes even only probable. 
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If a former cesarean scar ruptures—resection of scar and suture in clean cases young women 
amputation in suspects (infection) and when mother has a large family (Thoma, Riddell). 


INFECTION DURING LABOR 


A tenperature of 100° to 100.6° F. may frequently be found toward the end of 
the second stage of labor. It is usually ascribed to the muscular exertion, to absorp- 
tion of fibrin ferment, excitement, etc., but the author believes it is due to the 
absorption of toxins and bacteria from the parturient canal. Infection of the uterus 
during labor may be carried over from the pregnancy, from coitus, self-examinations, 
etc., or it may result from instrumental interference (colpeurynters, gauze, ete.), 
or it may be purely endogenic from the blood or from a nearby focus, e. g., appendi- 
citis, salpingitis, ureteropyelitis. If the membranes have been open a long time, 
bacteria may wander upward. Warnekros has shown that, if the placental circula- 
tion is in action, bacteria from the interior of the uterus easily pass into the blood 
via membranes and placenta. Slemons was the first to show the bacteria had 
passed through broken amniotic epithelium. 

The symptoms of infection during labor are the same as those at any other 
time. The child is endangered—it, too, may become diseased. I have seen a pneu- 
mococcus infection thus conveyed, also gonorrheal ophthalmia. The liquor amnii 
is usually discolored and odorous, depending on the kind of the bacterium, and the 
wounds around the introitus and cervix are often covered with grayish exudates. 
Pus may issue from the genitals. When fever begins, the pains are usually strength- 


ened, but unless delivery is soon accomplished, gas may develop in the uterus and 
paralysis with distention may result. 
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The differential diagnosis of the cause of the fever is to be made, 7. e., between 
uterine infection and other diseases—pyelitis, appendicitis, colds, pneumonia, 
typhoid, ete. 

Treatment.—If the uterovaginal canal is prepared for delivery, this may be 
performed at once. If not, the accoucheur may well hesitate to force the birth, 
because of the danger of making extensive injuries, into which the infection will be 
literally ground. The greatest danger exists in the presence of an invasive strepto- 
coccus. It is wiser to wait the spontaneous termination, at least until the head 
comes down on to the perineum, interfering only when absolutely necessary. Be- 
fore operation the parts are to be carefully douched with 0.75 per cent. solution 
of tincture of iodin. It is my practice in such cases not to suture lacerations, but 
to leave them wide open for drainage. I often pack the whole parturient canal 
lightly with 0.5 per cent. lysolized gauze. Some authors advise not. to put the 
hand up into the uterus, since this may carry the infection to the placental site, 
advice which may be heeded if the conditions of the case are favorable. A chill 
with sharp rise of temperature often follows operation, but the fever usually sub- 
sides in twelve hours unless the streptococcus was causative. Bacteria demon- 
strated in the blood during and directly after labor usually disappear within thirty- 
six hours. Gottschalk-Portes’ operation deserves consideration (p. 1089). 


DELIVERY OF THE FETUS POSTMORTEM 


About 100 cases of spontaneous delivery of the child after death of its mother are 
on record. The expulsion of the fetus, which may occur within six or more hours, 
or after days, depending on the cause, is usually produced by the gases of decomposi- 
tion in the intestines, but it may be accomplished by gases in the uterus itself, or 
even by contractions of the uterus postmortem. Jn such cases labor had begun be- 
fore death, and the parts were thus prepared for delivery. Outside of the scientific 
interest of these cases, they are important in a medicolegal sense, since the attending 
accoucheur may be accused of criminal neglect, or even of having permitted the 
burial of the woman alive (Hellendall, Reiman). 
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CHAPTER LX 
INJURIES TO THE BLADDER, RECTUM, ETC. 


THE BLADDER 


Durie laborthe bladder is drawn up with the unfolding lower uterine segment, 
and, when overfilled, forms a rounded tumor above the pubis, extending sometimes 
even above the navel. It may be mistaken for the dilated lower uterine segment 
and contraction ring. The full bladder may prevent delivery by weakening uterine 
action, by making it too painful or impossible for the woman to bear down, and, if 
it is filled before the head has entered the pelvis, by preventing engagement. Cathe- 
terization will make the diagnosis and cure. Tumors of the bladder have caused 
dystocia, as also have vesical calculi. The head may crush them against the bone and 
break them, or the vaginovesical wall may be rubbed through, causing fistula. Such 
obstructions should be pushed up out of the pelvis with the patient in the knee- 
chest position, and if this is not possible, removed per vaginam. Varices of the 
bladder may rupture during pregnancy and labor. A kidney may bedisplaced and be- 
come adherent over the inlet, causing dystocia. Horseshoe kidney has thus been ob- 
served, but it need not give trouble. Cystocele may come down before the ad- 
vancing head and delay delivery. It has been punctured for the bag of waters, and 
torn off asa tumor. The cystocele is not so much to be feared as the abruption of 
the base of the bladder from its pubic attachments. The duplication of the con- 
nective-tissue strands which radiate from the neck and anterior wall of the bladder 
to the pubis and ligamentum arcuatum—the so-called pubovesical ligaments—are 
stretched, separated, and torn, allowing a descensus of the bladder. In addition 
the fibers between the bladder and vagina and those in the base of the broad liga- 
ments which support the bladder are also disrupted, all of which causes cystocele 
and prolapsus vesice. Unfortunately, little can be done during labor to prevent 
this downward dislocation of the lower half of the bladder. The protruding organ 
may be gently pushed back above the advancing head, and in a few cases I have done 
episiotomy to deflect the head from the posterior surface of the pubis and thus re- 


lieve the crowding here. For this purpose the operation has not been often enough 
performed. 


FISTULAS 


Fistulas are false passages between adjacent hollow organs, and in the pelvis 
are almost always due to labor, but cancer, ete., may ulcerate, leaving such defects, 
while foreign bodies, such as pessaries or objects introduced for purposes of mastur- 
bation, sometimes do the same. Fistulas due to labor are getting rarer every year 
by grace of the better practice of obstetrics. In my student days such operations 
for fistulae were not uncommon—now they are curiosities. 

Pressure necrosis of the bladder results from prolonged compression between 
the head and the pelvis. This was discussed under Contracted Pelvis. Usually 
the vaginovesical septum is caught between the two hard objects, and as the result 
of the prolonged arterial anemia, the area under the compression necroses and is 
cast off as a slough in the first week of the puerperium, causing incontinence of 
urine. If the cervix is not dilated, but caught in the zone of compression, the re- 
sulting fistula will be cervicovesical, perhaps uterovesical, or ureterocervicovesico- 
vaginal. All sorts of combinations occur (Fig. 699). Without doubt bacteria 
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aid in causing the necrosis. In their absence the tissues tolerate much more pres- 
sure. Fistulas are caused also by direct traumatism, an instrument being punched 
through the bladder or cutting the ureter, or from a wound of the uterus extending 
into the bladder or involving the ureter. Forceps, the sharp hook, or the cranio- 
clast have thus torn great gashes, and sharp spiculz of bone in the operation of 
cramotomy have cut deeply into the soft parts. Posteriorly, the cervix may be 
caught between the head and the promontory, or the rectum may be compromised. 
In the former case adhesion of the uterus to the promontory may result, or, if the 
tissue necroses, perforation and peritonitis, in the latter case rectovaginal fistula 
which is rare. ° 
The prevention of fistulas has already been considered. Knowing the causa- 
tion, and by observing that the portions of the parturient canal below the point of 
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compression are becoming swollen, the suspicion of danger is grounded. Palpation 
of the thin portion and bloody urine confirm it. 

Immediate delivery as soon as danger is recognized is the treatment, but the 
delivery itself must be a protective one. After delivery the bladder is catheterized, 
and the fact that there is no perforation established; then, if the possibility of too 
long compression and the fear of a fistula by necrosis are entertained, the woman 
must be instructed to urinate regularly every four hours, or the bladder must be 
emptied so often, with a view to avoid further danger of sloughing. Hexamethy- 
lentetramin, in 5-grain doses, is administered four times a day as a prophylactic. 

Infection often accompanies such injury, which is unfortunate, because the 
scars which result from the ulceration radiate to the sides of the pelvis, even to the 
bone, and, by contracting, pull open the fistula and prevent its closing, also render- 
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ing difficult the operations for’cure. If sloughing of the compressed area ensues, 
the administration of urinary antiseptics should be kept up, but bladder irrigations 
are unnecessary, since there is free drainage. The development of eczema from the 
continuous dribbling of urine is prevented by proper nursing. A thick salve con- 
taining carbonate of zinc, zinc oxid, and vaselin is useful. Later a urinal may be 
worn. Small fistulas, especially of the traumatic variety,—that is, those perfora- 
tions not attended with extensive necrosis and radiating scars,—often heal spon- 
taneously. Operation is not to be performed until the parts are thoroughly healed 
and devascularized, that is, about four months postpartum. Suture at this time, 
I have found, gives the best results. Although properly belonging here, the opera- 
tions for the repair of fistulas may not be discussed because of the lack of space. _ 

If a woman whose fistula has been successfully repaired becomes pregnant again, 
abortion may not be induced, but the advisability of cesarean section at term should 
be debated with the family. The healing of fistulas is so precarious that this opera- 
tion should be performed, certainly if the original fistula was a complicated one. 
Only too often the trauma of the labor reopens the old wound and a new operation 
may not be at once successful. 


INJURIES TO THE RECTUM 


Rectovaginal fistulas the result of compression necrosis and direct injury by 
instruments or spicules of bone have been referred to, as also have been those cases 
where the rectovaginal septum gives way over the advancing presenting part, head, 
arm, or breech, and the latter appears at the anus. Splitting of the mucous mem- 
brane of the rectum or of the anus is not rare, and results in fissures which may cause 
painful defecation, bleeding, even local infections. Injury to the rectum may be 
produced by Ritgen’s and Olshausen’s manceuvers for delivery of the head. With- 
out doubt much of the pain of delivery is due to stretching and dislocation of the 
rectum and of the fourth sacral nerve, which supplies the levator ani. The rectum 
may be implicated in rupture of the uterus. 


THE PELVIC JOINTS AND BONES 


Softening and relaxation of the pelvic joints have already been discussed, and 
the value of this factor in the mechanism and treatment of labor pointed out. 

Rupture of the pelvic joints during labor, while rare, is not so uncommon as is 
generally believed. I have treated 10 cases and have learned of 6 others. In 1898 
I published 2 cases; in 1901, 2 more, and gave the literature to date (Kehrer). 

Rupture of the symphysis pubis is most often found, but sometimes the sacro- 
iliac joints are involved, either alone or with the former. It may be partial or com- 
plete. Traumatism causes rupture of the joint, but since it requires the enormous 
force of from 400 to 2600 pounds to disrupt the pelvic girdle, some inherent weakness 
of the joint must preéxist. Softening and relaxation of the capsule, caries, rachitis, 
osteomalacia, chronic rheumatism, trauma during pregnancy, congenital weakness 
of the ligaments, have all been found in such eases when even the distention of the 
pelvis during spontaneous labor may cause the joint to give way. Contracted 
pelvis, especially the justominor and funnel varieties, predispose, because the 
expansile force acts in the narrow transverse diameter. A large child or especially 
broad shoulders may act in the same way. In three-fourths of the cases the joint is 
sprung during operative delivery, and in my collection the forceps caused 67 per 
cent., and the others, the after-coming head, the shoulder, and the vectis (Boddaert). 
In one case the rupture occurred postpartum while the woman got out of bed, but 
probably the separation had been started by the delivery and was thus completed. 
Improperly directed forceps traction, as by pulling upward too soon or by pulling 
upward with the patient on a low bed, in both cases the head acting as a wedge 
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between the rami, or using too great force, will produce the rupture, perhaps even 
in the absence of pathologic softening. These facts are important from a medi- 
colegal point of view, but as a rule the physician may not be held responsible, 
unless it can be shown he employed undue force in delivery. 

Symptoms.—The patient may have complained of pains in the pubis and sacro- 
iliac joints, with difficulty of locomotion for several weeks. During spontaneous 
labor the rupture may be discovered at the moment it occurs, being heard as a dull 
cracking, or the woman says something has burst. Usually the operator feels and 
hears the joint open during the operative delivery, and notes that the obstruction to 
the progress of the child has suddenly disappeared. Later the patient complains 
of intense pain over the affected joint and radiating down the thighs, and cannot 
move the legs, which lie everted and abducted. It is a sort of pseudoparalysis, and 
doubtless has often been mistaken for acute paraplegia due to injury of the nerves in 
the pelvis or an acute infectious myelitis. Overstretching of the joints without 
actual rupture sometimes occurg in difficult forceps cases, and makes the woman 
bedridden for months. Bladder and rectal symptoms are absent unless the viscera 
are injured at the same time, which is not rare. 

When spontaneous cure results, fibrous union takes place between the ends of 
the bones, but excessive play at the joint may render the patient invalid for years. 
In general the results correspond with those after symphysiotomy. If the vagina 
communicates with the wound, suppuration is the rule. Sometimes infection of 
the joint occurs through the blood or by contiguity, especially if infection of the 
parturient canal exists. In pubic arthritis complicating general sepsis it is hard to 
decide if the joint was primarily or secondarily involved. Chills and high fever 
betoken the advent of infection to the joint; pus forms rapidly, burrows far, and 
makes a big abscess unless evacuated early, and may even cause fatal pyemia. 
Gangrene of the feet, pulmonary embolism, cartilage sequestration have occurred. 

The diagnosis is usually easy if the condition is at all considered. The history 
of difficult delivery, the position of the patient in bed, the pain and tenderness of the 
pubis, the palpation of a groove over the joint, with movability of the pubes on each 
other, enable one to make the diagnosis on the direct examination. In the differcn- 
tial diagnosis paraplegia is excluded by finding the redexes normal, the individual 
muscle groups functionating, normal sensation, and the z-ray picture positive. 

Later, after fever has developed, in their order must be considered acute sepsis, 
pelvic inflammations and pressure on the nerves by the pelvic exudates, acute toxic 
neuritis, myelitis, cystitis, or even only full bladder and hysteria. When an abscess 
has formed around the joint, one must determine if the suppuration is primary or 
secondary—that is, part of a general infection, the latter mainly for the prognosis. 
Even recognized early, this accident 1s very dangerous, although often recovery and 
later restoration of function occurs, the latter requiring from three to eight weeks, 
likesymphysiotomy. Injuries to adjacent viscera, primary hemorrhage, shock, and 
later sepsis, bring the mortality of reported cases up to 35 per cent. Infection of 
the joint is serious, and very serious if more than one is involved, because the ab- 
scesses burrow far and wide. Permanent wide separation of the ends of the pubis 
may require a bone operation, wiring or nailing, to restore function. ‘The treatment 
is the same as after symphysiotomy (q. v.). 

Loosening of the sacrum from the innominates may result from labor, and, 
without doubt, explains many of the cases of backache after normal as well as 
operative delivery. Pain and tenderness over the joints, abnormal mobility, the 
two latter determinable best by intrapelvic exploration, the pelvic organs being 
free of disease, will make the diagnosis. The treatment is along orthopedic lines. 


Injury to the Coccyx.—During delivery the coccyx is forced backward an inch or more, 
this excursion of the bone being permitted by a healthy sacrococcygeal joint. If the joint is anky- 
lotic, the bone itself may be fractured, or the joint may break open, a chronic arthritis resulting. 
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i i d also a 

Dislocations of the bone on to the anterior or posterior surface of the sacrum occur, ani 
pericoccygeal cellulitis, which is chronic and very painful. Without doubt many, if not arya pe 
the cases of so-called coccygodynia are referable to the above conditions. | £ . ae pee 
bone the ends may unite at a right angle, or such deformity may occur at the ee oug, : ee 
because the bone is moved so frequently (walking, defecation, sitting), a pseudarthrosis 1s ae re 

Even while the woman is in bed there are symptoms referable to the injury, as pain 1n det- 
ecation, and tenderness, but usually the first sittimg-up attracts the attention of the poner ene 
Inability to sit with comfort, the patient often resting her body on either trochanter, pain radia os 
up the back and down the thighs, difficulty of locomotion because of pain, painful defecation, an 
intense nervousness—often a real neurasthenia—are the main symptoms. The diagnosis is easy, 
since the history will draw attention to the location of the trouble, and an examination with the 
finger in the rectum and the thumb over the coccyx will show dislocation of the bone, fracture 
(crepitus), or excessive tenderness in or around the joints (Fig. '¢ 00). The x-ray also is helpful. 

Spontaneous recovery is the rule, but sometimes it requires many months. (See Hirst.) 
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Fic. 700.—PALPATING THE COCCYX WITH A FINGER IN THE RECTUM. 


Treatment.— Local applications give very little relief. In cases of cellulitis a gentle massage, 
after the acuteness has subsided, will help. For fracture and dislocations a period of at least six 
months should be allowed for spontaneous cure, and then, in the absence of improvement, the bone 
is to be excised. For three days before the operation the bowels are to be kept free, then bound 
up with bismuth and a few doses of opium, as before operations for fistulas. Sim’s position is used. 
A 2-inch incision is made over the joint, and the firm fibrous tissue is cut down to the bone. This 
is bared and lifted up with a bullet forceps. With a sharp knife it is detached from the coccy- 
geus on each side and the lower fibers of the sacrosciatie ligament, taking care to avoid tearing 
the fascia on its anterior surface. The joint is severed last, or, if the fracture had not united, 
the distal portion of the bone is excised and the proximal portion smoothed with the bone forceps. 
The whole coccyx had best be removed. The rectum is attached to the end of the sacrum by a 
few firm strands of connective tissue; care is required to prevent tearing this organ. Hemorrhage 
is stopped by packing with hot iodoform gauze for a few minutes. Then the two edges of the 
coccygeus muscle are united in the median line by interrupted catgut sutures; next the fascia 
which was over the bone, then three or four deep silkworm-gut sutures close the skin. Accurate 
coaptation of the edges of the skin should be obtained, and the wound painted with collodion. 
The patient should keep the side position for three days. Two ounces of liq. petrolatum are given 
daily, and on the tenth day castor oil. It is highly important that feces and urine do not contami- 
nate the wound, and the patient should sit up straight or bend forward when the bowels move. 

Other Injuries —As the result of overpowerful bearing-down efforts the woman may fracture 
her sternum or dislocate one or more ribs upon it. The severe straining may rupture the vesicles 
of the lung and give rise to emphysema of the neck, chest, even of the entire body. Kosmak, in 
1907, collected 77 cases in the literature since 1791. I have seen three. Primipare are usually 
affected. Tenderness and dyspnea are prominent; the prognosis is good, the swelling disappear- 
ing in a few days without treatment. 


LITERATURE 


DeLee: ‘‘Ruptura Symphysis Pubis,”’ Amer. Jour. Obstet., 1901, vol. xliii—Devraigne: L’Obstetrique, February, 1910. 
—Eisenberger: Zentb. fur Gyn., 1926, No. 43, p. 2771.—Hirst: Amer. Jour. Obst. and Gyn., February, 1924.— 
Kayser: Arch. f. Gyn., 1903, vol. lxx, p. 50; also Kehrer, Monatsschr. fiir Geb. u. Gyn., October, 1915.—Litera- 
ture.—Kosmak: Bulletin of New York Lying-in Hospital, March, 1907. 


CHAPTER LXI 
PATHOLOGY OF THIRD STAGE 


During the third stage of labor, using the classification previously adopted, 
we must consider anomalies of the powers, of the passages, and of the passenger, 
superadded on which we sometimes find complications, especially on the part of 
the mother, some occurring during the third stage, but mostly carried over from the 
first two stages. 

(1) Under anomalies of the powers we have, too strong uterine contractions 
(rare); too weak contractions (atonia uteri) more common ; hour-glass contraction 
(constrictio uteri); insufficient retraction of the uterus, general and local, the latter 


Placenta 


Fic. 701.—Puacenta IncrETA (from Schauta and Hitschmann). 


either at the placental site in the fundus (Fig. 704) or in the lower uterine segment 
(placenta previa). In practice it is not always possible to distinguish anomalies of 
contraction from those of retraction. A combination of both exists in Inversio 
Uteri, and a special chapter is to be devoted to this particular complication. 

(2) Under anomalies of the passages we would place those conditions pro- 
duced by spasm of the cervix or by tumors. Retentio placents separate comes in 
ie a eae of the passenger are well known and feared; tumors of the 
placenta almost never cause dystocia, but we find abnormal adherence to the urate 
(placenta accreta), or ingrowth of villi deep into the muscle (placenta increta) 
total, rarely partial, with the leaving of a piece attached to the uterine wall, not so 
seldom (Heidler). 
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Placenta Accreta or Increta.—Figure 701 shows a not very rare anomaly, a placenta which 
grows, in part usually, or rarely all over, into the uterine wall itself. The villi burrow rae the 
uterine muscle, which is degenerated, and one sees irregular infiltrations of syncitium and Lang- 
han’s cells. This anomaly is due to a primary atrophy of the endometrium, the decidua serotina 
being absent. Endometritis, previous injury of the endometrium (curettage, cautery, manual oe 
moval of the placenta) are causative. Hemorrhage postpartum 1s the main symptom. Manua 
removal of the placenta is the treatment. Care 1s needed not to puncture the uterus with the 
finger—better leave a piece of placenta that is too deeply embedded, and tampon, with the hope 
the remnants will come away with the gauze. If the whole placenta is “increta,” uterine extirpa- 
tion should be considered—this certainly if the patient is already infected (Dietrich, Lit.). 


Broad, thin placentz separate from the uterus with more difficulty than thick 
ones, and the same may be said of soft and hard placent; those situated in the tubal 
corners seem to stick harder than those in the lower uterine segment, which not 
seldom are loosened from their beds during the passage of the child, and are extruded 
right after the feet of the latter escape from the vulva. 

(4) The complications which disturb the third stage are usually due to lac- 
erations (uterus, cervix, vagina, vulva), causing hemorrhage, but many other 
dangers threaten the parturient—syncope and shock, embolism, toxemia, to men- 
tion only a few. 

Inasmuch as bleeding is the main symptom of all the anomalies of the placental 
stage (excepting some of those in the fourth class) it is clinically more useful to 
present the subject from this point of view. 1 shall, therefore, adhere to the prac- 
tice of most authors, and group the conditions presented to the accoucheur under 
the title: 


POSTPARTUM HEMORRHAGE 


Strictly speaking, postpartum hemorrhage means bleeding after labor, that 
is, after the placenta is delivered, but for purpose of study it is best to consider under 
this heading all hemorrhages occurring from the time the child is delivered until 
the puerperium is completed. Those which occur after the first twenty-four hours 
are called late hemorrhages, and will be considered separately. At present we are 
concerned only with those attending the delivery of the placenta and immediately 
thereafter. 

The reproductive function is the only one normally attended by hemorrhage, 
and nature, by wise provision, fortifies the woman against the inevitable loss, and 
even overprovides, so that she may survive a drain that would prove fatal in a non- 
pregnant female or a male. During pregnancy the total quantity of blood is in- 
creased, and the fibrin is also greater in amount, these changes beginning after the 
fifth month. There is a slight leukocytosis which becomes marked (16,000) during 
labor. In healthy gravide these are the changes, while in a sickly or anemic woman, 
pregnancy may induce a condition of chloranemia. The point has a strong clinical 
bearing. 

In healthy gravid a loss of blood up to one pint (500 gm.) is usually borne 
without any symptoms, and it is generally believed that the woman has gained about 
this amount during pregnancy. The average loss during labor is about 300 gm.—8 
to 10 ounces. It is best to consider a loss above a pint as pathologic. Bloodless 
labors are very rare, and are usually found where the fetus has been dead a long time 
and firm thrombosis has occurred in the placental site. Leukemics also are ea to 
have bloodless labors, which is fortunate, if generally true, because leukemics 
stand bleeding badly. Before the expulsion of the placenta the oozing should 
be very slight, if any, and after it the puerpera should not lose over 3 bumees of 
fresh blood in the first two hours. Inclosed in the placenta will be found the bulk 


of the blood. If the blood gushes from the genitals or oozes steadily in larger 
amounts than here indicated, the case is pathologic. 
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ETIOLOGY 


During the separation and expulsion of the placenta hemorrhage is prevented 
by the retraction and contraction of the uterine muscle and by thrombosis of the 
uterine sinuses. The more important factor in securing hemostasis is the uterine 
action, since thrombosis may be absent and no hemorrhage occur; and, conversely, 
thrombosis alone, unaided by the contraction and retraction of the uterus, will not 
check a hemorrhage. 

The sinuses in the uterine wall are simply blood-spaces, lying between the mus- 
cular lamellze and muscle-bundles, and lined with a single layer of endothelium. 
As the uterus empties the muscular lamella become superimposed, the muscle- 
bundles crowd closer together, theseveral layerssliding over each other. Asa result, 
the blood sinuses are bent and twisted on themselves, the muscle effectually choking 
off the current of blood that flowed through them. There is even some influence on 
the larger vessels at the sides of the uterus after they enter its wall. The retraction 
of the uterine muscle does the actual work in this operation. The regularly re- 
curring uterine contractions aid and support the permanent retraction. 

Postpartum hemorrhage, therefore, will be most often found to be due to some 
anomaly of this physiologic mechanism, and such anomalies are usually due to 
weakness or abnormal contraction and retraction of the uterus. In practice we 
find two additional factors—lacerations of the parturient canal and disease of the 
blood or blood-vessels. 

(A) Lacerations of the genital tract play a much more important réle in the 
production of hemorrhage postpartum than is generally believed. Many hemor- 
rhages called atonic are due to tears in the genitalia. 

Lacerations of the clitoris and of the bulbi may give rise to even fatal hemor- 
rhage, as may also a ruptured varix of the vulva or vagina, though both are rare. 
Perineal tears seldom bleed enough to require immediate suture, and vaginal tears 
are also rarely attended by much hemorrhage. They may, however, require suture 
or packing, and when they do, packing is the best method, because the field is so 
inundated with blood that it is impossible to see where to place the sutures. 
High vaginal tears, extending into the fornices, may lay open the bases of the 
broad ligaments and may bleed furiously. They are usually combined with 
cervix tears and may occur in spontaneous deliveries. 

A laceration of the cervix extending into the broad ligament may not bleed if 
the tearing is gradual and not forced. Such findings are occasionally made after 
spontaneous labors or dilatation with one of the crushing dilators (the Bossi, de 
Seigneux) or the hands (Bonnaire, Harris). Usually, however, a deep cervical tear 
gives rise to serious hemorrhage. Deep cervical tears are most likely to occur if a 
rapid delivery is made before the cervix is completely effaced or shortened, that. is, 
drawn up into the body of the uterus. Even after the cervix is completely dilated 
a laceration of the upper fibers may result if the extraction of the child is forced 
during a spasmodic contraction of the lower uterus and upper cervix. Sometimes 
the head passes through the cervix and the contraction ring closes down around the 
neck of the child. Forcing the delivery in such a case may cause the shoulders to 
tear the edge of the contraction ring. In the last three varieties of cervical lacera- 
tion the tear is more likely to be a longitudinal split of the cervical wall, usually 
lateral, extending more or less deeply into the broad ligament, and indicating that 
if it went much further it would have to be called a rupture of the uterus, incomplete 
or complete, depending on whether or not the peritoneal cavity was opened. With- 
out doubt many cases of so-called postpartum hemorrhage are, in reality, ruptures of 
the uterus, as likewise are many cases of “shock” after labor. 

When the cervix is torn after complete effacement, but before complete dilata- 
tion, few large blood-vessels are opened unless the tear extends into the bases of the 


broad ligaments. 
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Special emphasis must be placed on the lacerations of the cervix and lower 
uterine segment occurring in placenta previa. It Is usually thought that the fre- 
quency of postpartum hemorrhage in placenta previa cases is due to uterine atony, 
while as a matter of fact atony is rare, there being often too strong uterine action. 
The branches of the uterine artery supplying the lower uterine segment are given 
off above the contraction ring, and therefore are somewhat compressed by 
the contracting uterus before entering the relaxed lower uterine segment. 
While one would expect a placental site, located out of the active contracting zone, 
to permit free oozing, this is, to a large extent, prevented by the peculiar situation of 
the blood-supply. Hemorrhage, therefore, is due to some other cause, and this 
will usually be found to be a laceration. The extreme vascularization of the lower 
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Fie. 702.—D1acram or TEARS OF PAaRTURIENT CANAL. 


uterine segment and cervix, due to the placental implantation, permits every tear 
to bleed profusely. Since the veins and sinuses are situated close to the surface, a 
laceration one-eighth inch deep may cause uncontrollable hemorrhage and may te 
discovered only at the autopsy. 

(B) Insufficient retraction and contraction of the uterus, or anomalies of the 
same, cause few of the fatal postpartum hemorrhages. They may be associated 
with any of the lacerations previously described, and when the tear is situated in the 
lower uterine segment, the absence of a firm restraining action of the uterus is 
apparent. 

It is not feasible to try to separate anomalies of retraction from those of con- 
traction. Normally, the two functions cooperate, and in practice we find that where 
the uterus does not contract well, it does not retract well. We will call a uterus 
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atonic when the contraction and retraction of its muscles are insufficient or irregular, 
though etiologicaily and strictly other terms should be used. “Uterine atony”” 
is a favorite term for these conditions, but it does not always apply to the case. . 

The causes of atonic hemorrhages are general and local. Generally weak 
women—those of excessive cultivation, who often have poorly developed genitalia 
and generally poor innervation—have slow labors and a greater tendency to atony 
in the third stage. Exhaustion from prolonged labor, especially if the parturient 
takes no food, may lead to atony. In some families a tendency to postpartum 
hemorrhage is transmitted. This is an entirely different condition from hemophilia, 
which is to be considered later. SSome women have atony of the uterus in successive 
labors. This may be due to a persistence of a local cause. Blonds and red-haired 
women, in the author’s experience, are likely to have hemorrhage postpartum, but 
how muchis dependent on the constitution of the blood itis impossible to say. Myo- 
carditis, valvular disease, and pulmonary affections are said to favor atonia uteri, 
but the writer has had little trouble with it in such cases. Chronic nephritis has 
been given as a cause of atony, a hyaline degeneration of the uterine muscle and 
disease of the blood-vessels being directly active. Hypo-epinephrinemia is a’ 
cause of atony of the uterus, and if associated with the status hypoplasticus, 
death from even a slight bleeding may re- 
sult. 

The use of chloroform during labor un- 
doubtedly increases the tendency to hemor- 
rhage, though this action is not constant. 

Of local causes there are many: Overdis- 
tention of the uterus by twins—polyhydram- 
nion; a large or diseased fetus, or an accumu- 
lation of blood (abruptio placentz). The elon- 
gated muscle-fibers need time to accommodate 
themselves to the rapidly diminishing uterine 
cavity, so that sudden emptying of such a dis- 
tended uterus nearly always predisposes to 
hemorrhage. Abnormal shape of the uterus, 
bihorned uteri, uterus arcuatus, septus, etc.; 
distortion of the uterus by adhesions (rarely); 
distortion by tumors, as fibroids (commonly) ; 
old scars in the uterus, after cesarean section, 
or ruptures—all these interfere with the con- 
traction and retraction of the organ and allow 
the sinuses to remain open, and from these 
more or less profuse hemorrhage occurs. Fic. 703.—TuspaL Corner PLACENTA, WITH 

Metritis is given by J. Veit as a cause of ImpERFECT SEPARATION AND HEMORRAAGE. 
atony. Labhardt found an anatomic basis for 
such hemorrhages in an increase of the uterine fibrous tissue around the blood- 
vessels. This may have preéxisted or have developed during pregnancy, and 
explains the frequency of hemorrhage in old multipars:, in cases of subinvolution, 
and after puerperal infection. After “missed labor’ atony is the rule. 

Endometritis is a cause, since retention of pieces or all the placenta is favored. 
A retained piece of placenta, or what acts the same way, a thick layer of decidua 
with clots deposited on it, prevents proper retraction of the uterus and the latter 
fills with blood. Retained membranes, sometimes mixed with a clot, or a large 
hard clot itself, may act like pieces of placenta. They cause persistent oozing after 
labor, which may be enough to demand interference. If the primary hemorrhage 
ceases, the foreign body may dissolve and come away in the lochia, which are profuse 
and fetid, or it may be discharged en masse, more or less decomposed, or there may 
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be repeated hemorrhages which require interference, or a placental polyp forms. 
Tubal corner placentz (Fig. 703) separate poorly because of the bad uterine action. 
Atony of the placental site (Fig. 704) is more frequent than is generally thought. It 
may be the beginning of inversion. 

Irregular action of the uterus itself, the formation of contraction rings (see Dp: 
620, Strictura Uteri), the best known of which is the ‘‘hour-glass contraction’ 
(Fig. 705), an exhausted uterus, one displaced by a full bladder or rectum—all these 
may be attended by bleeding. The full bladder as a cause must be emphasized. 

Improper conduct of labor, too rapid delivery of the child, which is dragged out 
of the uterus without allowing time for the latter to adapt its walls to its diminishing 
contents; too much massage of the fundus in the third stage, with premature 
attempts to expel the placenta by Credé expression, traction on the cord, giving 
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Fie. 704,—Arony or Piacentat SITE. 
Its spongy nature is shown and the ease of perforation is made plain. 
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SYMPTOMS 


General.—The symptoms are those of loss of blood, and vary in intensity with 
the rapidity of flow, the amount, the condition of the patient, and idiosyncrasy. 
A sudden large loss is attended by shock, which, being overcome, the patient rapidly 
improves. A slow prolonged bleeding is more often fatal. Previous repeated 
hemorrhages, as from placenta previa, exhaust the blood-making organs, so that 
even a small loss in labor is badly borne. Hypoplastic individuals, anemics, sufferers 
from malarial and certain cachexias, diabetics, and typhoids are bad subjects. 

The symptoms of hemorrhage in the usual order of their appearance are: 
Faintness, dizziness, air-hunger, yawning, nausea, restlessness, thirst, precordial 
anxiety, smothering fear of impending dissolution, vomiting, fainting, collapse, 
convulsive twitchings, and, as death nears, involuntary bowel movements and 
coma. These symptoms in a person already anemic come on sooner and more 
pronouncedly. Examination will show the face pallid, the lips bluish white, the 
nose and forehead cold, and sometimes covered with sweat, the eyes sunken, the 
conjunctive pearly, respiration rapid and shallow, low blood-pressure, the pulse 
small and fast, filiform, and finally gone from the wrist. Sometimes the pulse 
holds up well for a while, then suddenly disappears. These cases give a false sense 
of security, because the pulse is slow. By determining the fullness of the vessel 
and the diastolic pressure an error of judgment may be avoided. 


It is astonishing how much blood a woman can lose and survive. Ahlfeld confined several 
thousand women on a bed with a hole through the center, underneath which was placed a glass 
graduated pail. He found that in a normal labor the loss of blood would average 435 c.c.;_ that 
pathologic labors show an average of 677 c.c., the average blood-loss of all labors being 505 c.c. 
Ahlfeld, therefore, concludes that a loss up to 800 c.c. is normal, and that a healthy woman of 
average weight may safely lose a liter, which is a little more than a quart. Ahlfeld found that the 
first symptoms following loss of one liter were pallor and rapid pulse; as the flow continued up to 
1600 or 1800 e.c., the surface of the patient grew cold, sweat appeared, and thirst, dyspnea, yawn- 
ing, dizziness, and faintness were to be noted. Occasionally, death occurred with a loss of less than 
two liters. In 6000 labors there were 14 hemorrhages over 2500 c.c. (5 pints), one of which was 
over 3000 c.c. All the patients recovered. A loss of 3800 to 4000 c.c. (a gallon) is considered 
absolutely fatal. No doubt the danger to life of severe blood-loss postpartum appears greater 
than it really is, but since one cannot predict the woman’s ability to withstand bleeding, it is 
prudent to take alarm at small hemorrhages and quickly institute means to check them. Ahlfeld’s 
cases were hardy peasant women. Our highly bred American women would show more serious 
results and many would die from such excessive losses of blood. 

Local.—The bieeding may be internal or external or both. If the cervix is 
occluded by a clot, membranes, or the placenta, or if the vulva is held closed by ap- 
position of the thighs, an enormous amount of blood may be dammed back, distending 
the vagina and the uterus. When the hand is borne on the belly or the uterus, blood 
gushes out. Sometimes there is a terrific rush of blood following the child, and it 
may be fatal in a few minutes. Only a man who has seen one would believe such a 
flooding could occur. Usually there is a steady oozing or more copious flow, neces- 
sitating frequent changing of the sheets. A wise accoucheur will make note of the 
number of changes. Sometimes the flow is interrupted, the uterus filling and empty- 
ing several times, or there may be one gush and that be all, the uterus having ob- 
tained a firm grasp of itself. The first blood is thick and deep red; later it grows 
paler, and it appears to me it has lost its clotting power. Sometimes the blood is 
dark, like port wine, and the clots are black, or it seems to be lake colored—trans- 
lucent; this an evidence of hemolysis. If the placenta is totally adherent the bleeding 
is minimal, the worst hemorrhages coming from the sinuses opened by partial sepa- 
ration, the attached portion of the placenta preventing closure of the gaping vessels. 

The local findings vary with the cause of the hemorrhage. If from laceration, 
the uterus is usually hard, but sometimes it fills up with blood and becomes atonic. 
In real atonia uteri it is difficult to locate the flabby fundus; the whole abdomen 
feels boggy. If the placenta is separated but incarcerated, the uterus is firm and 
globular, but balloons out between pains, and each contraction is attended by a 


gush of blood from the vagina (Fig. 705). 
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DIAGNOSIS 


Ideal obstetrics demands that no woman should lose enough blood to give rise 
to symptoms of anemia. If such are present, the accoucheur must quickly deter- 
mine their cause, and shock, rupture of the uterus, Inversion, rupture of an ab- 
dominal viscus, pulmonary embolism, and uremic collapse are to be considered. 
When the amount of blood known to have been lost is small and the uterus is 
well contracted, probably some other cause is acting, but the idiosynerasy of the 
patient must be remembered. Almost always the question to decide is the source 
of the bleeding. Broadly speaking, a bleeding with a hard uterus comes from 
laceration, and when the organ is large, boggy, or even too soft to outline, atony 
is the cause. The history of the labor will give valuable data; if the uterine ac- 
tion was torpid in the first two stages, inertia may be expected in the third. (See 
Etiology.) 

After forceps or other operations, lacerations are to be looked for, and they 
will be found in the operative field. Before the placenta is out it may be impossible 
to decide between atony and injury. Asarule, 
diagnosis and treatment go together, and this 
is the usual procedure: A brisk massage is 
given the uterus, and at the same time the 
vulva and introitus are sponged free of blood 
and inspected carefully for tears. If firm con- 
traction of the uterus ensues, the hemorrhage 
ceasing, atony was probably the cause, and 
nothing further is done. If not, the placenta 
is removed. Now if the bleeding continues 
with a hard uterus, laceration is probably the 
cause. A vaginal examination will settle the 
doubt. Venosity of the blood is no criterion of 
atony. Concealed hemorrhage may be due to 
a tear as well as atony, and the blood may not 
appear for from five to fifteen minutes after 
delivery. It is ofttimes necessary to decide 
whether or not a piece of placenta or a clot is 
still in the uterus. In the first place, a careful 
inspection of the placenta should invariably be 
made immediately after its delivery, while it 
Fic. 705—Hour-crass Contraction. In. 20d the accoucheur’s hands are still aseptic, be- 

PRISONS PLACENTA. cause it may be necessary to at once enter the 
1 uterus. If the placenta is too much torn to 
guarantee certainty that nothing has been retained, and bleeding continues, it is 
best to revise the uterus with the hand. A large elastic, globular uterus, issuing 
occasional gushes of blood, almost always has something inside it. If a clot is 
seen or felt in the vagina, probably another lies in the uterine cavity. If the at- 
tendant notes the discharge of blood-serum from the vagina, he may be sure that 
there is a clot in the parturient canal. 
ips Cee ae oe 1s diagnosed from—(1) The large globular uterus, 
irregular as to time, strength, and location; (2) the inter- 
ee eae of blood; (3) the cord advances and recedes when pressure is made on 
the fundus; (4) the vein in the umbilical cord becomes tense when the uterus is 


compressed; (5) internal examination discloses the tight i i - 
placenta above (Fig. 705). ght contraction ring with the 


PROGNOSIS 


vou : 
Nowadays few women die from postpartum hemorrhage. In over 45,000 con- 


secutive cases in the Chicago Lying-in Hospital Dispensary service only three women 
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died from it, but there were 20 more who came very near death. Statistics are 
hard to get. In the United States about 1100 deaths from puerperal hemorrhage 
(all kinds) are annually recorded. Diihrssen said that in Germany a woman dies 
every day from postpartum hemorrhage. In general, it may be said that severe 
hemorrhage occurs in about 2 per cent. of labors, but that a death in experienced 
hands is rare—probably not oftener than once in 15,000 deliveries. Cases of true 
atony are rare, and often fatal, but not more often fatal than cervix tears in placenta 
previa. Simple cervix tears offer a better prognosis than atony, especially if the 
latter is due to disease of the uterine structure. Tears of the clitoris and of varices 
in the vagina may be fatal unless recognized early. 

In individual cases the expressed prognosis as to life will depend on the phys- 
ician’s examination and his estimate of the proportion of the woman’s blood that 
is lost. One should remember that one-eleventh of the body weight is blood, and 
that death ensues when the loss approaches one-half of the total. The pulse, while 
a good one, is not always a reliable guide. I have felt a fairly good slow pulse with 
a serious hemorrhage. It seems as if the arteries can keep their grasp on the cir- 
culation up to a certain point, which, being passed, they lose their grip and col- 
lapse occurs. The quality of the pulse-beat gives more information than its rapidity. 
Blood-pressure below 90 indicates great danger. Hurried respiration, extreme 
dyspnea, and air-hunger are very ominous but not necessarily fatal symptoms. 
Extreme restlessness and repeated vomiting indicate a very serious condition. 
The degree of pallor aids in prognosis. 

At the beginning it is impossible to foretell how dangerous a certain bleeding 
wili become. Slight oozing may baffle the accoucheur entirely, while a furious 
cascade of blood may suddenly cease. It is advisable to stop all hemorrhages as 
soon as possible, because the constitution of the patient is an unknown quantity. 

There are remote dangers in these cases. Thrombosis and embolism are com- 
moner after severe losses, and infection, too, the latter because the resisting power of 
the woman has been lowered, and, secondly, because the accoucheur, in his haste, 
has forgotten the principles of asepsis. Hemorrhage into the retina and edema 
with blindness, chronic diarrhea, gastric ulcer, and permanent debilitation of the 
blood and neurasthenia have been noted as sequels. Even in cases where the 
blood-loss did not exceed 800 gm. the patients made slower recoveries, lactation 
was interfered with, subinvolution was commoner—altogether the convalescence 
was not so satisfactory as in those women where the bleeding was strictly limited. 


TREATMENT 


Prevention should begin during pregnancy, and the patient’s family and per- 
sonal history will be the guide. If such a history, which should be a part of the 
routine examination when the accoucheur’s services are engaged, should discover 
any of the causes of postpartum hemorrhage mentioned under Ktiology, appropriate 
treatment during gestation may prevent trouble, at least, the warning will have 
been sounded in time to have everything in readiness for instant use if necessary. 
Thus valuable time is saved. Forewarned is forearmed. During labor the possi- 
bility of postpartum hemorrhage must be borne in mind, particularly when the ac- 
tion of the uterus is sluggish, and in cases of overdistention, twins, polyhydramnion, 
etc. By supporting the parturient with food, rest, and help at the proper time 
much can be done. Too early operative interference causes lacerations and hemor- 
rhage. In delivery the uterus must be slowly emptied, and especially must the 
rules of the conduct of the third stage be closely observed. If labor has dragged on 
a long time, with or without infection (which may cause atony), a prophylactic dose 
of pituitary should be given as soon as the baby’s head is born and a hypo of ergot 
or gynergen after the placenta is delivered. 

Preparations.—Every obstetric kit should contain the apparatus for coping 
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i ions; r packin 
with this complication: (1) Instruments for the repair of ern e ae Pe 
the uterus, uterine packing forceps (Fig. 706) and specially pr — Bia ‘ beiereas 
the treatment of anemia, salt solution apparatus, cannuls, so Pi Hrs 
in ampules for transfusion, hypodermic syringe with we, F 
adrenalin, pituitary extract, etc. Forearmed is forewarne ~ 


Fic. 706.—AvrTHoR’s Packine Forceps. 
It is 114 inches long and rounded end is 4} inch across. L 


Treatment of Hemorrhage During the Third Stage-——When a severe ae 
follows the delivery of the child, the first move is to grasp the uterus and a. Be 
it vigorously, an operation first recommended by Dussé in 1722. As a rid Fie 
soon as the uterus contracts the hemorrhage ceases. At the same time the at oor. 
ant inspects the genitals to find the laceration that may be bleeding. If the ut | 


' 
‘ 


~ 


Fic. 707.—AurHor’s TRANSFUSION APPARATUS. 
Direct method. Above, detail of trocar. 


contracts and the hemorrhage continues, an internal examination should be made 
to see if there is a cervix tear. Should the bleeding continue, it is necessary to 
remove the placenta whether or not a tear is found. Massage the womb vigor- 
ously, and in the moment of contraction perform Credé expression. This manceu- 
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ver may stop the flow; if not, it will be needful to remove the placenta manually. 
Before attempting the Credé one must empty the bladder by catheter and bring 


Fie. 708.—NerEDLE FoR HyPopERMOCLYysIS (actual size). 


Fria. 709 —ManuaL REMOVAL OF PLACENTA. Hanp, Cone SHapep, Gorna THrovexH ConTraction Rina. 
For artistic effect the rubber gloves are not shown. 


the uterus to the median line. Squeeze only when the organ is contracting and 
hard. If is useless and very dangerous to squeeze a soft uterus. 


Manual Removal of Placenta.—Having decided that it is necessary to remove the pla- 
centa manually, the patient is brought across the bed, with the buttocks well over its edge; the 
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assistant, either a physician, a nurse, or, if absolutely necessary, the husband or a_ courageous 
neighbor, holds the legs in the lithotomy position, and the accoucheur sees that his instruments, 
basins with antiseptic solutions, gauze for packing the uterus, and a hot douche are all prepared 
and within easy reach. If the accoucheur has his obstetric technic well developed, and his 
assistants and, most important of all, his clientéle, properly trained, it is possible to be so pre- 
pared for labor cases that a change from the bed to the kitchen-table may be made in a minute. 
Usually, however, the exigencies of the case will force the physician to operate with the patient 
across the bed, but whenever it is possible one should do these things on a table. Removal of a 
placenta only incarcerated in the uterus is a simple procedure, but excochleation of a placenta 
increta is one of the most dangerous operations in obstetric practice, because of the likelihood of 
infection of the naked placental site. Its mortality is placed by Bumm at 10 per cent. 


Fie. 710.—Manvat REMOVAL OF PLACENTA. SEPARATING IT FROM UTERUS. 


A careful disinfection of the external genitals and the lower vagi 
ful 5 agi 
ee Pe pea: that such preparations may be Ree anES iene jae Be 
a eee ene ef eee Catheterize. The parts have already been shaved ead the 
ia ca alee e eee antiseptic solutions during the delivery. Before inserting the Rand 
Pee again Say sponged with 1 : 1500 bichlorid and then with 1 per cent 
ee ee ewes s ould be well flushed out with 1 per cent. lysol solution, squeezing 
recommended for abstotile paces (ee ae ibe ee ee samy 
uterine cavity, they are almost ind epenenile The eines sian bs Re ae fit, Buea 
b) 3 
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they should be drawn on dry, over sterile hands. A sterile towel is laid on the abdomen, and the 
hand put into the vagina, avoiding the anus and perineum. The left hand is usually found to be 
most adapted for internal work. The fingers spread out in the cervix so that the membranes and 
cord fall into their grasp, then the tips of the fingers are brought together to form a cone for pass- 
age of the contraction ring (Fig. 709). It is seldom necessary to use force in passing this point. 
If ergot has been administered or if the contraction ring has closed down, it may be necessary to 


Fie. 711.—Secrion THRovcH Uterus anp Pracenta (Stitt ArracuEep), SHowrna Larcr Venous SinvusEs aT Pua- 
CENTAL SITE AND HOW EasILy FINGER MAY PERFORATE WALL (Barbour). 


press the fingers firmly through the constriction. Profound anesthesia aids much, but in exsan- 
guinated women it is better to operate without it if possible. The fingers seek the edge of the 
placenta, and the hand on the belly forces the uterus down over the inside fingers (Fig. 710). With 
a gentle combined movement the placenta is separated from its bed. It is usually very easy to 
separate the organ; but if it is pathologically adherent, tough strands will have to be sawn through 
by the fingers supported by the outside hand. A warning not to bore into or through the uterus 


Fra. 712.._CoMPRESSION OF THE AORTA FROM WITHIN THE UTERUS. USEFUL AS A TrmMPORARY BLOOD-SAVING MEASURE 
Untit tHE Urerus CAN BE STIMULATED TO ConTRoL ITseLF OR CAN BE PACKED. 


must be given, because this is sometimes surprisingly easy (Fig. 711). Oswald reported 38 caseS 
of itin 1903. The gut has been brought down; indeed, almost unbelievable as it seems, the spleen 
has been pulled out for the placenta (Kockel). After the placenta has been cleanly separated the 
two hands give the uterus a brisk massage, and a contraction will expel the hand containing the 
placenta. It is better to let the uterus expel the hand with the placenta than to drag the latter 
out. After washing the blood off the hand, and again sponging the parts with antiseptic solution, 
the hand is once more inserted, and the whole interior of the uterus carefully inspected. One must 
be absolutely certain that the uterus is perfectly empty. Care should be taken to remove all the 
membranes and thickened decidua. The rubber gloves are so slippery that shreds of decidua can- 
not be grasped. One misses the sharp finger-nail in such cases. The author covers the fingers 
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with gauze for the purpose of cleaning off the decidua and membranes. es oes) nove * ae 

0.5 per cent. lysol intra-uterine douche, which usually causes firm ey a pense 

‘Avy podeiele of ergone, ergotole, or pet ergot 2 also ee ope 
it is 1 ssible to remove the placenta, or U pleces >dons ‘ sO 

are hae Mirae ‘left adherent on the uterine wall, a firm uterovaginal begs peas ue pease ang 

the gauze removed in forty-eight hours. Missing portions often come away g , 

Infection combined with adherent placenta indicates hysterectomy. 


Fig. 713.—ComprREssION OF AORTA. 
This method may be used in cesarean section also. 


Treatment after the Placenta is Out.—In all labor cases, as soon as the placenta 
has been delivered, inspect it carefully before throwing it in the drainage-jar. This 
is done at once, because if a piece of it is missing, one may adopt appropriate meas- 
ures, und will not be surprised by a hemorrhage after the patient has been prepared 
for bed, or, indeed, after the physician is ready to leave the house. If convinced 
that a piece of the placenta has been retained, it must be removed. 

If the membranes are missing or incomplete, should you enter the uterus for 
their removal? Opinions of authorities differ. In maternity hospital practice, 
with the protection of sterile rubber gloves and an aseptic confinement room, the 
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author removes such retained membranes. If only a third or a half of the mem- 
branes is left, providing there is no hemorrhage, the removal of the missing portion 
may be trusted to nature. In private practice, under usual conditions, it is safer 
to trust the expulsion of the membranes to the uterus. Ergot and hydrastis are 
given for two weeks, and usually the uterus gets rid of the membranes in the first 
eight days. Sapremic fever is not rare, but usually subsides safely. 

Routine.—In all cases of postpartum hemorrhage a brisk uterine massage is the 
first action. Uterine contraction has a deterrant effect even on the flow from cervical 
laceration. The first motions should be slow and even, but unless the uterus re- 
sponds promptly, they should be rapid, and spread all over the fundus and also at 


Fie. 714.—BrmManvuAL COMPRESSION OF THE UTERUS IN ANTEFLEXION. 


the sides, near the tubes and ovaries, an attempt being made to felt the uterine 
muscle together. Another method, recommended by Kumpf, 1s compression 
vibratory massage. The uterus is grasped by the right hand, pressed down 
into the inlet; the arm is held rigid, and then a rapid vibratory massage is admin- 
istered, the excursions of the muscles being very small. If the other hand happens 
to be in the uterus, a combined massage may be thus given. If a mechanical 
vibrator is available, it may be used. As an aid to uterine massage the accoucheur 
may irritate the sympathetic ganglia around the bifurcation of the aorta. The 
hand very gently rubs over this region, and uterine contractions often result. 
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If the hemorrhage is very profuse, threatening the woman’s life, the same hand 
should compress the aorta firmly against the spine (Fig. 713), as recommended 
by Saxthorph in 1774. This will check the flow until the uterus by its retraction 
has obtained control of itself, or until the attendant can put on sterile gloves, 
prepare the patient, his instruments, gauze, etc., for effective hemostasis. 

Second, ergot, a dram of the fluidextract, is administered by mouth, and in 
urgent cases a hypodermic of the same is given, followed by one of strong pituitrin. 


Fie. 715.—Packine THE Urerus witH THE Hanps ALONE 
The thumb pushes up the gauze for the fingers to pack. 


oS oe aan ee is deeply into the outer muscles of the thigh, and an aseptic 
ae ie as ittle glass bulbs, is employed. If the uterus does not respond to 
eee i c pituitrin fast enough to meet the demands, another dose is given— 
aes as soe 2 ae the uterine muscle through the abdominal wall—or intra- 
as i alf the dose. Experience has proved that it is not wise to give ergot 

e placenta has left the contracting portion of the uterus The aR. 


uses pituitrin as routine after the child i 1 
Tac is b in if 1 
safely recommended for general practice. Se ee ee ae 
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Third.—One does not wait for the sometimes delayed action of pituitrin and 
ergot, if the bleeding continues, and the discharge of blood is narrowly scrutinized. 
Fresh sterile gloves are quickly put on, the vulva and introitus are drenched with 
antiseptic solutions, the hand is inserted, and the uterine cavity is cleared of clots 
of membrane, placental, and decidual débris. 

In the great majority of cases the above treatment will suffice to stop the hem- 
orrhage completely. If it does not, one has to do with an extensive laceration or a 
bad case of atony of the uterus. A laceration, of course, will have been discovered 
when the hand was inserted either for removal of the placenta or of the clots. 
Treatment of lacerations naturally oecurs at this point, but we will leave the dis- 
cussion until later. Should the diagnosis of severe inertia be made, one has to 


Fia. 716.—Packine Urerus wita Lone Forceps. 
Hand as a directing speculum; assistant outside steadies fundus. 


adopt other measures. Time is an element in such cases. Give the uterus a little 
time and it will retract, but one must not allow the bleeding to continue all the 
while. To stop the hemorrhage and to give the uterus this opportunity (fourth), 
compress the uterus between the two hands, as in F ig. 714. The cervix is grasped by 
the whole hand and folded together, while the outside hand forces the uterus down 
firmly against the pubis and inside hand. One may feel the uterus gradually as- 
suming its normal shape and consistence, and when, after three to ten minutes, 
the pressure is relaxed, the physician finds that the flow has ceased, he may remove 
his hands. Should the flow continue in spite of this manceuver, or should it recom- 
mence after he has removed his hands, no further time and blood should be wasted, 
but the uterovaginal tract should be packed (fifth). 
53 
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Uterine Tamponade.—One may tampon the uterus with gauze, using the hands alone, or 
with the single aid of the uterine packing forceps, or by sight, having drawn the uterus down with 
the vulsellum forceps and spread the genitals by specula. The kind of gauze is very important 
and the author recommends a 3 per cent. lysol gauze, whose method of preparation is described in 


his Obstetrics for Nurses. 

Most often it will be necessary to operate with insufficient help, and then the second method 
is employed (Fig. 716). The operator puts the left hand into the vagina, the fingers inside the 
uterus as high as possible. ‘Anesthesia is not usually required, but is better. 

With long uterine packing forceps the end of the strip is carried up to the top of the uterus, 

contraction ring or in a fold of the 


taking care that the tip of the forceps does not catch on the ] 
relaxed uterine wall. A sterile towel is laid on the belly, and with his right hand the operator 


1 GO 


/f 


Fia. i— 
717.—Packine UTrerus—INsTRUMENTAL. 


Two cervix f TCcep: . SS1S) S Dand show contro n Oo make 
(e} i} pull the uterus down and straigh en it The a ant i d sh d t: f 
1 the fundus t ak 


determines that the tip of the forceps carryin i 
: ( ( ying the gauze is really i i i 

Neen iB Le oe packed into the uterine cavity, seat Pee aes ies py 

emcee das ie 4 e rads, or the operator from time to time ass a re oe 

the. eae pence Ae ne ; ae inside hand acts as a grooved channel alon ae nee ee 

Pie eee een s ion. 1 he first part must be most firmly placed Wher ah nee 

eee Hegel eres ny in the basin; two fingers of the left hand ei eee 

pe oes foe g ee os the uterus through the sterile towel, and thea Bae 

See UES y Cae = ee ee room in the cervix for are none 

otherwise there is danger of air-embolism. It ny ell io bane ho Gee eee a ne 
er than the 
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pelvis. The nurse holds the gauze jar near the vulva, exactly as in the illustration (Fig. 716). In 
the absence of a nurse or other person to hold the jar of gauze it may be held between the accou- 
cheur’s knees, as he sits before the patient, with his heels caught on a rung of the chair. 

The writer, in several cases of great urgency, applied the gauze successfully with the hands, 
the left hand forcing the strip up into the uterus as it was fed into it by the right hand (Fig. 715). 

If the operator prefers the third method, a table, good light, and several assistants are re- 
quired. A broad speculum retracts the perineum; one cervix forceps is placed on the anterior lip 
of the cervix, and, if necessary, one on the posterior lip, the operator holding one, the assistant, the 
other. The right hand, armed with the long forceps, inserts the gauze, while the hand outside 
controls the fundus uteri and guards against false movements (Fig. 717). 

In all cases, after the uterus is firmly plugged, the vagina is firmly tamponed with the re- 
maining portion of the strip. Diihrssen advised tamponing the vagina with cotton, which is better 
in some respects, but gives more pain and trouble in removal. Leroux invented uterine tamponade 
in 1776, but Diihrssen popularized it. 


Fic. 718.—A Urerus Correcrty PLUGGED. 


In all but a very few cases packing will stop the bleeding. Chrobak, Ahlfeld, 
Bumm, von Braun report 10 failures in 120 cases, but an exact study of the his- 
tories shows that too much was expected of the operation. The author has plugged 
the uterus over four hundred times for conditions not due to lacerations. Only 
twice was it necessary to replace the pack with a second one. In two cases of 
laceration of the cervix with hemophilic diathesis the women died of hemorrhage. 
In two cases of atony of the uterus with hemophilic diathesis it was necessary to 
repack with gelatinized gauze. After abruptio placente packing is uncertain. 

Without doubt most of the reported failures are due to poor technic: the gauze 
is not put in correctly. Figure 718 shows the parturient cana! correctly packed; Fig. 
719, a case where the operator has failed to grasp the situation. If the first tampon 
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is unsuccessful, the vaginal portion should be removed, the balance tamped more 
snugly into the uterus, then the rest of the parturient canal packed tightly with 
dry, non-absorbent sterile cotton. If absolutely sterile and non-toxic gelatin (Merck) 
is at hand, the gauze should be well saturated with it before being applied. In 
emergency, 2 ounces of French gelatin are melted into about 24 ounces of boiling 
water and boiled violently over a hot fire, with constant stirring, for twenty to 
thirty minutes. It is poured over the gauze shortly before use. Another resource 
is to sew the cervix together over the uterine plug. (See Fig. 722.) In obstinate 
cases it may be necessary to extirpate the uterus, but few are the reported recoveries. 
After the tamponade ergot and pituitrin are given as usual, and the hand should 


Fria. 719.—A Urerus INcorrecrty PiuaGep. 


guard the uterus, massaging it lightly, or rubbin 1 
; ; g the aorta gently, if there be a 
tendency to further atony, for several hours. A tight sbdomindionee or an a 
ns strap may be employed, but the author has not seen any real value in either 
t is better to hold the uterus down from the outside, while the balled fist ex ts 
counterpressure from the perineum. / i 
The gauze is removed in twenty-f i 

venty-lour to twenty-six hours, and must be with- 
drawn very slowly, twenty to thirty minutes being consumed in the operation One 


must be prepared to pack again; : : 
ee ae p again; but the author has never found it necessary in 


M 
pression of the abdotninal aorta may be employed na ee they ill prove useful. Come 
I ( as a temporary expedient unti 
or more permanent measures. Packing the vagina ee ball cen ae ae Day ne 
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sterile that is near at hand, and i 
1 pressing the uterus 1 i i imi 
flow until the accoucheur can procure guide ouch ane apie eo 
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Fritsch recommended pulling the fundus forward over the pubis and filling up the space be- 
tween it and the promontory with towels, after which one was to put on a very tight abdominal 
binder. The uterus has been folded together from the side, twisted on its axis, turned inside out, 
ligated, etc. A very hot uterine douche may cause firm contraction, and sterile vinegar or lemon 
juice may be added to fortify its action. 

Parsenow recommended pulling the cervix down to the vulva with vulsellum forceps, thus 
stretching and kinking the uterine vessels, and Henkel advised placing a bullet forceps temporarily 
on the uterine vessels at the sides of the uterus through the lateral fornices. The latter has proved 
safe and effectual (Fig. 720). Kerwin, of St. Louis, in 2 critical cases tied the uterine arteries. 
The cervix is pulled down, the anterior vaginal wall lifted up with a narrow retractor ; with it goes 
the bladder. A suture is put through the vagina at the side, sweeping under the uterine vessels. 

Momburg proposed circular constriction of the waist with a rubber tube, to cut off the circu- 
lation in the lower half of the body, which he had used successfully in surgery. La Torre had 
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Fic. 720.—HENKEL’s MpetrHop. COMPRESSION OF UTERINE ARTERY. 


The cervix is gently drawn down and to the side; the anterior vaginal wall and bladder lifted up and out of 
danger; a bullet forceps or vulsella is placed on the base of the broad ligament, pinching the side of the uterus and 
the large vessels here; shanks are surrounded with gauze; removal in twenty-four hours, after leaving unlocked for 
one hour. Squeeze tightly enough to stop bleeding,—both sides. 


mentioned this as early as 1875. By constricting the aorta hemorrhage is stopped, and the 
sudden anemization of the uterus stimulates it to strong contraction. Sigwart reports 24 suc- 
cessful cases, and because of its apparent safety even recommends the procedure for midwives. 
In the Revue de Chirurgie for May, 1910, a death from heart paralysis on the removal of the 
belt is reported, and reference made to gangrene of the thigh, kidneys, pancreas, vena cava, 
intestinal and pulmonary hemorrhage, and a possible death noted by deBovis. Buck reports 
a case of gangrene of the intestine, and Pagenstecher one of ischemic paralysis of the distal end 
of the spinal cord. Latest experience with the belt shows that it may not be used in cases of 
disease of the heart, blood-vessels, kidneys, or intestines, nor in Basedow’s. In severe anemia 
it is dangerous unless the limbs are tied with an Esmarch before application of the constriction. 
The constrictor is applied with the body slanting, to allow the intestines to gravitate toward the 
diaphragm. As soon as possible after the bleeding has been definitely stopped it is removed. 
Before removing the belt salt solution is to be given hypodermically. The Esmarch bandages 
should be removed one at a time, leaving an interval of ten minutes, and the limbs should be 
kept elevated until the volume of blood is such that the heart will not “pump empty.” To sub- 
stitute the belt, Rissmann and Sehrt invented aortic clamps, embodying the century old principle 


of the mechanical tourniquet (Fig. 721). 


To sum up briefly the treatment of atonic postpartum hemorrhage: First, if 
the placenta is in the uterus, massage; failing this, expression of the placenta; 
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ATE. 
Fig. 721.—TuHe Srarr Aorta CompressoR APPLIED. A, ENLARGED DET 


Fic. 722.—Utrrus Brine CLoseD OvEeR A Piva. 


The first half of the wound on both sides is closed with continuous catgut, the middle part with silkworm-gut sutures, 
which are removed in twenty-four to thirty-six hours. 
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failing this, manual removal. Second, after placenta is out, massage, ergot, hypo- 
physin, cleansing of uterine cavity, compression of the uterus in anteflexion ; fail- 
ing all these, uterine tamponade, elevation of foot of bed, aorta compressor, or some 
method of controlling the uterine arteries. 


_ Operating in Shock.—The consultant sometimes finds a woman in deep shock after delivery, 

a history of hemorrhage being given. Here delicate points at once present themselves for decision: 
(1) Is it a postpartum hemorrhage or something else? (2) Is the bleeding actually going on in- 
ternally? (3) Will the slight oozing cease of itself, and, if so, before the state of the patient be- 
comes precarious? (4) Will the necessary blood loss attending the manipulations required turn 
the delicate scale against the woman? (5) Which is more dangerous, expectancy or interference? 
(6) Is the state of shock due solely to loss of blood? (7) Could the patient stand an anesthetic? 
(8) Would stimulation start the bleeding anew? (9) Has the bleeding stopped at the source? 

Lack of space forbids a full consideration of these critical situations, the solution of which 
depends on individual experience and judgment. A few bits of general advice may be helpful: 

It is best not to operate in shock, but if the bleeding continues, operation is the lesser danger. 

Avoid anesthetics if at all possible. Give } grain morphin hypo. If necessary use ether. 
: Operate in the exaggerated Trendelenburg position, or have two assistants hold the patient 
inverted. 

Have everything ready for rapid work, gauze for packing, the needles threaded, etc. 

Start the salt solution or the blood transfusion at once, letting it continue while the operation 
is being finished. In absence of diabetes, add 5 per cent. glucose to the saline solution. 

Be very deliberate in deciding to operate, but have preparations started while deliberating, 
and, if operation is decided upon, do things quickly and thoroughly. 

Remember the Sehrt aorta compressor, or Momburg’s belt may stop bleeding while prepara- 
gions are being made. 


TREATMENT OF LACERATIONS 


When a tear of the parturient canal has been discovered, the treatment of the 
case must be modified somewhat. If you compress a clitoris, vulvar or lower vaginal 
tear for a few minutes, very often the bleeding will cease and the regular conduct of 
the third stage will not need to be altered. If compression does not suffice, a few 
sutures will always do so. 

Higher vaginal tears and cervix tears, especially in placenta previa, may cause 
most serious hemorrhage. It is important to get rid of the placenta at once and 
get contraction and retraction of the uterus. This part of the treatment is the 
same as for atony. If the bleeding continues, two courses are open—one, utero- 
vaginal tamponade, the other, suture of the laceration. One may combine the two 
procedures. Without doubt the best way to stop hemorrhage from a laceration is 
to sew up the tear, but it may be impossible to do this because of lack of proper 
preparations, of assistants, light, or skill. Then, too, sometimes the bleeding is so 
profuse that you cannot see where to place the stitches, the whole field being a lake 
of blood. It may also be inadvisable to sew up the tear because of sepsis, or be- 
cause the facilities are not at hand for aseptic work. It may thus be safer to leave 
the wound open for drainage. In such cases the tampon will be indicated, but it is 
not so certain a remedy as in atony of the uterus. 

When plugging a uterus and tear, the operator must be careful not to enlarge 
the latter by pushing in too much gauze, and the whole parturient canal must always 
be snugly and smoothly filled, never the vagina alone. 

Lacerations are sewed as shown in Fig. 689 and Fig. 687, p.791. Free, perhaps 
torrential, bleeding may render such operations difficult, and I have found the follow- 
ing measures useful, to enable me to see the field. Compression of the aorta, (now, 
perhaps, Sehrt’s compressor); traction on the lips of the cervix with cervix for- 
ceps; packing one side of the cervix tear while the other is sutured; compression of 
the bleeding surface with a large wad of dry cotton or the hand for twenty minutes; 
Henkel’s method of clamping the bases of the broad ligament with bullet forceps; 
filling the uterus tight full of gauze, and sewing the cervix together over the plug 
(Fig. 722). Occasionally a spurting vessel may be clamped and ligated. 
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After-treatment.— All danger is not past when the hemorrhage has been stopped. 
The patient may die from the loss of blood. Unless one has plenty of medical 
assistants, this part of the treatment will have to be left until the accoucheur has 
stopped the active hemorrhage. This is the advantage of doing obstetrics in a 
maternity—while stopping the loss of blood an interne may be filling the patient’s 
blood-vessels with salt solution or blood transfusion may be done. ; 

During obstetric operations in general, and the treatment of hemorrhage in 
particular, the patient should be kept covered and warm. After a hemorrhage has 
been checked the patient should be warmly covered in bed and surrounded by hot- 
water bottles. In all cases the foot of the bed should be elevated at least two 
feet. To tide the patient over a fainting spell give a hypodermic of 1/1000 adrenalhn, 
and let her sniff some smelling salts. While doing these things saline solution for 
subcutaneous administration should be prepared. Sterile tablets (Ringer) should 
be carried in the obstetric satchel. A douche-bag, a bath-thermometer, and salt 
solution needle should be boiled. Two drams of sterile salt are placed in the bag; 
the end of the tube, armed with the needle, is also put in the bag; then one quart 
of boiling water is poured on the salt. The mouth of the bag is stoppered with a 
large wad of sterile cotton, and the bag is held under the cold-water tap or in a 
dish-pan of cold water until the thermometer registers 115° F. 

The skin under the breasts is painted with tincture of iodin, and the needle, 
with the solution flowing, is put in below the mammary gland. The accoucheur 
seeks to direct the needle into the connective tissue under the glandular portion of 
the breast. The bag is now raised 4 feet. As much as 32 ounces may run under the 
skin. It is advisable to lower the bag occasionally to prevent overstretching and 
too rapid opening up of the lymph-spaces. If the case is critical, the other side, 
as well as the two flanks, may be injected. In one patient I injected 116 ounces of 
saline solution in one sitting, using the 4 points named. The patient recovered. 
This patient also absorbed 2 quarts from the rectum. Such immense quantities are 
rarely needed. Shall you inject the salt solution while the hemorrhage is still going 
on? Yes, subcutaneously and intravenously. The blood lost then will not be 
pure, but mixed with salt solution, and it is not so precious. By the time a quart 
has been absorbed the accoucheur must have the hemorrhage in his control, or the 
patient will have died. Some authors advise against the use of saline solution until 
after the flow has ceased. This is proper when hemostasis is dependent upon 
thrombosis of bleeding vessels, as in ectopic gestation, and some cervix tears. 
In atonic postpartum hemorrhage the conditions are different. Without doubt 
salt solution has saved many lives. Its stimulating action may be only temporary 
because it quickly leaves the blood-vessels, but it keeps the woman alive while 
we are stopping the flow and getting ready for transfusion. 

Per rectum, salt solution, with perhaps 3 ounces of coffee, is quickly taken up, 
and a quart may be administered every three hours. 

__ If one can collect the lost blood cleanly it may be given per rectum, mixed 
with saline solution (Lindeman). a have also given the blood contained in the 
placenta from another woman (with negative Wassermann, of course). All but 
the corpuscles is absorbed. It is not wise to administer anything per rectum 
until the hemorrhage has been permanently stopped, because if any local treatment 
is to be carried out, the discharge from the bowel may infect the field, the hands 
instruments, gauze, ete. : 
vovtiting oocuts, the usually Toew peicced Aree TT ae 

Ang ¢ , She usually feels relieved, after which liquids may again be allowed, 


using care not to overload the stomach. Finally i ; 
; : ; y, a hypodermic of 
be given to quiet and sustain the patient. ue ees 


ae A ata a apes blood from another person is now a daily practice and is espe- 
y Successtul in Hemorrhage cases. Therefore the accoucheur should command the technic 
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of at least one method. Although direct transfusion is safest and best, owing to the exigencies 
of obstetric practice, the sodium citrate, or indirect method will be most often used. The blood 
is collected in a graduate containing sodium citrate solution (Lewisohn) diluted to 0.2 per cent. 
citrate (7. e., 1 gm. of sodium citrate in every 500 ¢.c. of blood), and then slowly injected into 
the vein. For direct transfusion the author’s instrument may be used (Fig. 711). 

Timothy Clark in 1657 first transfused animals, then Denis and Lower, the human in 1666. 
Complete history, and lit., Scholten. 


During the first week nourishment must be given freely. The bed is lowered in 
two or three days or sooner, depending on the condition of the patient. It is 
lowered a few inches at a time to avoid syncope. Not seldom, after severe hemor- 
rhages, the puerpera will have a rise of temperature to 102° F. within the first 
twenty-four hours. This is reaction fever, and will go down without treatment. 
But occasionally sepsis follows in the wake of a severe loss, first, because the resis- 
tance of the patient is so much lowered that infection finds easy access, and, 
second, because, in the excitement and unpreparedness attending most of such cases, 
the rules of asepsis are forgotten or are impossible of being carried out in detail. 
Sepsis under these conditions is likely to follow a severe course. 

The milk secretion is diminished, Ahlfeld’s statistics to the contrary notwith- 
standing. Ahlfeld had strong peasant women to deal with. The high-strung 
American mother cannot stand the drain of lactation after severe loss of blood. 
My experience has been unequivocal on this point, and I notice that von Braun 
warns against forcing the nursing of the infant on neurasthenic women. One may 
permit a partial breast-feeding until the woman has completely recovered from the 
exhaustion of the hemorrhage. Some women recover very slowly from the spanemia 
and require blood-tonies for long periods. The best treatment the writer knows for 
such cases of severe hemorrhage is living at the seashore, and the woman should be 
sent there as soon as she can bear the journey. Liver, spleen, etc., in the diet. 


INVERSION OF THE UTERUS 


Figure 723 shows a complete inversion or turning inside out of the uterus, together with pro- 
lapse, 7. e., prolapsus uteri inversi. Lesser degrees occur, and only the placental site may be de- 
pressed, as in Fig. 704, p. 822—the so-called atony of the placental site. All grades between 
these two extremes are observed, and are called incomplete or partial inversions, the most com- 
mon of which are those in which the fundus comes to lie in the vagina Just within the introitus, 
and feels like a soft, large, globular, fibroid polyp. The placenta may still be attached, or only 
partially adherent. If the inversion occurs after the third stage, the naked uterus lies in the 
vagina or may be expelled outside, in which case the open sinuses and tubal ostia are visible. 
In the “inversion funnel” from the abdominal side, the tubes, ovaries, the round and broad liga- 
ments, sometimes the gut and omentum, may be seen. 

Etiology.—In one of the author’s cases, during the removal of the placenta, the uterus was 
felt to contract, the contraction ring opened outward, a condition shown in Fig. 724 appearing for 
afew moments. The view that an inversion could be thus produced by contraction of the fundus, 
with relaxation of the lower portions of the uterus, was held by Rokitansky, Duncan, Reusch, and 
others, but Schauta strongly asserted the contrary—that it was atony of the uterus which caused 
the accident. While atony of the organ may cause the majority, I am convinced that the view of 
Rokitansky is correct in some cases. Contraction of a part of the uterus before retraction has 
been fully established may explain the mechanism. An atonic uterus may become inverted by a 
sudden action of the abdominal muscles, increasing intra-abdominal pressure, such as bearing 
down to express the placenta, turning in bed, sitting up, coughing, raising the hips to allow a clean 
sheet to be placed. Inversion from such causes is called spontaneous. Violent inversion may be 
due to traction on the umbilical cord in the effort to remove the placenta (24 of 47 cases of Vogel), 
traction on part of the placenta or on the membranes, and too powerful Credé expression of the 
placenta, or even the squeezing out of a blood-clot. Spontaneous inversion may result from pull- 
ing on the too short cord by the child during natural delivery. While many cases are reported 
as spontaneous, probably most of them are the result of errors of art. ‘ 

Lack of general tonus, hypo-adrenalinemia, and chronic metritis with resulting fibrosis 
have been suggested by Mansfeld as predisposing causes. 

Inversion of the uterus is rare in hospitals. Braun, in 250,000 labors, did not see one, and in 
Dublin only one was observed in 190,000 consecutive labors. Most of the cases occur in private 
practice, but the accident is exceedingly rare. It may occur in abortion as early as the fourth 
month, Holmes having had a case at the fifth month, and it may appear on the second, sixth, 


even the fifteenth, day after delivery. 
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the inversion is gradual, beginning as a little depression, and then sud- 


Symptoms.—As a rule, 
gina (Fig. 725). If traction on the cord has been made, the move- 
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inside out suddenly, and is due to the stretchin i 
I he stretching of the peritoneum and the nerves of the br 
ligaments, perhaps also from the reduction in intra-abdominal tension and cansedtent se mame 
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Fic. 725.—Di1acrams To SHow HOw aN ATonic UTERUS MAY BE INVERTED 
Arrows show placental site. 


Fie. 726.—D1aaram SHowrne Merrnop or RepiacinG INVERTED UTeERvs. 
After the whole hand, grasping the uterine body, has replaced same in vagina, the constricting cervical ring is 


zpread by means of the fingers and thumb, while the palm of the hand forces up the fundus in the directions indicated 
by arrows. The outside hand aids to dilate the funnel. 


displacement of the diaphragm, the heart, etc. Profuse hemorrhage is the rule, because the pla- 
centa has almost always been either partly or completely detached, but it may be absent if the 
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organ is still adherent to the inverted uterus. Shock is disproportionate to blood loss. If the 
uterus contracts, especially if the cervix snaps together around the extruded fundus, the bleeding 
may be slight, but this is the exception. In rare instances both collapse and severe bleeding are 
absent, and the condition is discovered only at a subsequent examination. If the woman does not 
die from shock or hemorrhage, the inverted fundus may slough off, resulting in death or recovery; 
it may be infected, resulting in septicopyemia, or it may undergo involution and come under late 
treatment, or it may, spontaneously, and without explainable cause, be reinverted. Such cures 
have been observed a few hours after the occurrence and as late as five and eight years (Meigs and 
Baudelocque). 

Ileus, from incarceration of the gut in the inversion funnel, has been observed. In the 
chronic cases the fundus in the vagina atrophies and becomes covered with dry, slightly hornified 
epithelium, and is often the seat of erosions and ulcers. Menorrhagia, leukorrhea, and irregular 
bleeding are often complained of, with dragging pains in the back and a feeling of bearing down, 
but, remarkably, one or all of these symptoms may be wanting. 
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Fig. 726a.—SpPINnELLI’s OPERATION. 


ANTERIOR HySTEROCOLPOTOMY. 
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Treatment.—Although inversion of the uterus is rare, the accoucheur’s routine technic in 
handling labor cases should comprise means for its prevention. Traction on the cord must be 
avoided, and, while drawing the membranes off the uterine wall, the outside hand must lie on the 
fundus and assure its contraction. Atony of the uterus postpartum is to be rectified as soon as 
possible. In turning the newly delivered woman from side to side, or when she raises her hips 
for the removal of soiled bed-clothes, the bed-pan, the rubber pad, ete., the attendant must lay a 
hand on the uterus and be sure that it is firmly contracted. During the manual removal of the 
placenta the first indications of inversion are to be corrected. 

What to do in acute cases requires deliberation, because if the attempt is made to put the 

uterus back while the woman is in deep shock, the delicate balance will be turned against her. 
Zangemeister showed that 23 per cent. died when operated during shock, while none died when 
reaction was awaited. Here it is better to replace the fundus in the vagina, pack the latter firmly 
with antiseptic gauze, and let the parturient rally, aiding her by morphin, saline solution, or trans- 
fusion. If bleeding is going on, however, it may be necessary to risk the added shock in order 
to stop it. If an aorta compressor is available, by it one can prevent further blood loss while the 
woman is being treated for shock. Ether is the anesthetic of choice, but sometimes only a little 
encouragement is required to enable the woman to stand the operation. The shoulders should be 
raised a little to avoid air embolism. It is best to remove the placenta cleanly before reposition is 
attempted, but if the case seems favorable the removal of the placenta may be done after the uterus 
is returned. If the attendant feels that the surroundings and his assistance do not justify his in- 
terference, the external portion of the mass may be returned to the vagina and the latter packed, 
to await the arrival of help or during transportation of the patient to a maternity. Spontaneous 
reinversion may thus occur. It may be wise to thus tampon until the woman has recovered from 
the shock, or a light rubber band may be tied around the protruding mass tightly enough to stop 
hemorrhage until expert help is obtained, but not so tight as to cause gangrene (Kocks). 
} The technic of the operation in acute cases is simple (Fig. 726). While the whole mass lies 
in the grasp of the hand, the fingers spread out the constricting portion of the uterus, and the palm 
pushes up on the inverted fundus—all this in the direction of the axis of the pelvis, well forward, 
to avoid the sacrum. The maneuver may be aided by the outside hand dilating the funnel. 
It is helpful to reduce the size of the swollen fundus by continuous, even, firm compression with 
the hands, before attempting the reduction—a maneuver invented by Charles White in 1773. 
It may be best to push up one side of the uterus first—a sort of taxis—replacing first the part which 
came down last. Great care is to be exercised to avoid puncturing the soft atonic uterine wall. 
It occurs surprisingly easily. Deep anesthesia must be induced if there is a tendency to spasm of 
the constricting portion, and the operation may be neither prolonged nor forced. Reinversion 
failing, pack the vagina lightly with gauze, surrounding a colpeurynter, which latter is then filled 
with sterile water. Treatment with the colpeurynter is very successful, but sometimes several—as 
high as twenty—applications may be needed. The colpeurynter is left from twelve to thirty hours, 
and the foot of the bed is elevated. Gentleness, asepsis, and patient are the watchwords. After 
reposition it is wise in all cases to tampon the uterovaginal tract. If reinversion fails it may be 
necessary to employ the knife, and then Kiistner’s operation or one of its modifications, Spinelli’s, 
may be used. Failing this operation, vaginal extirpation of the uterus may be required. In 
acute cases such operations are almost never needed, sepsis, gangrene, or intractable bleeding 
giving the few rare indications. When extirpation is done it is best to split the fundus to avoid 
injury to structures which may have fallen into the funnel, and to obtain easier access to the 
broad ligaments. 


LATE PUERPERAL HEMORRHAGES 


Even after delivery the woman is not safe from the dangers of bleeding, since 
such may occur as late as the fifth week postpartum. A hemorrhage which begins 
after the first day after labor is called late, though some authors distinguish between 
those which occur in the early puerperium and those of the late puerperium. Some- 
times, without apparent cause, the puerpera begins to flow, and the amount of 
blood lost may be so great that a serious anemia or even death results. 

Etiology.—Among the commonest causes may be noted retention of placental 
fragments, of thick membranes, of decidua compacta (especially in abortions), and 
sometimes simply a hard blood-clot. A large piece of placenta may come away, 
more or less, or not at all, decomposed, as late as the twelfth day, and usually there 
is not much bleeding. Cases are on record of the retention of pieces of placenta for 
as long as eleven months, and Ries found placental vilh in the uterine vessels 
eighteen years after the last delivery. Ramsbotham records a case where the whole 
placenta was retained, and, as far as the woman knew, never came away. Small 
and thin pieces of placenta may dissolve in the lochia, which are then profuse, 
prolonged, bloody, and perhaps fetid. The same may be said of membranes and 
decidua. If bits of placenta or decidua do not become infected, blood 1s deposited 
on them in successive layers, and a fibrinous or placental polypus results. These 
keep up irregular hemorrhage until they are removed, or they become infected, 
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break down, and are discharged piecemeal, with fetid discharge and fever, some- 
] ith hemorrhages, or a pyemia may ensue. ; 

Gee eer ee Sa nee a frequency, the large boggy uterus bleeding on the 
slightest provocation. Frankl mentions subinvolution of the amg et ca 
mauner, hyaline degeneration of these as well as the uterus. Low-grade infection 
plays some réle. Displacements of the uterus are usually part of the same process, 
and in retroflexion of the puerperal uterus hemorrhages are not infrequent and pro- 
longed, and bloody lochia—in some cases for six or eight weeks—are very common. 
Favored by subinvolution and displaced by a full bladder or rectum, the uterus 
may bleed, and a disquieting degree of anemia may result. 

Nervous influences unquestionably play a role. I saw a very serious hemor- 
rhage result from relaxation of the uterus on the eleventh day when the puerpera. 
had been frightened by a domestic quarrel. We know that the menses may cease, 
and that metrorrhagia may ensue, upon a nervous shock. 

Sudden physical strain often causes a reappearance of the bloody lochia, as is 
so often observed when the puerpera gets up for the first time. Severe hemorrhages 
at this time are rare, but do occur (subinvolution). 

As occasional factors may be mentioned myomata, especially the mural and 
submucous varieties, carcinomata, cervical erosions, ulceration of a cervical vessel 
(phlebectasia), rupture of a small uterine or cervical hematoma, unrecognized 
rupture of the uterus, traumatic aneurysm of the uterine artery, inversion of the 
uterus, deciduomata, chorio-epithelioma, secondary hemorrhages after suture of 
a cervix tear, as occurs sometimes after gynecologic operations, traumatism from 
coitus, sometimes with rupture of the vagina, and puerperal septicemia with soften- 
ing of the thrombi of the placental site. The last form of hemorrhage is very fatal. 

Remember the causes—retention of placental fragments; subinvolution, with 
loosening of thrombi at the placental site; late rupture of a traumatic aneurysm 
(from an overlooked or imperfectly treated cervix tear); neoplasms. 

A reconsideration of the occurrences during the labor may discover a probable 
cause for the hemorrhage. By recto-abdominal examination malpositions, subin- 
volution, inversion of the uterus can be determined. <A large boggy uterus with a 
patulous os usually has something in it. Because of the bacterial content it is 
not safe to invade the uterine cavity with the finger until after the fourteenth day, 
but if the hemorrhage is alarming one may have to do so to make a diagnosis. The 
worst bleedings come from the uterine artery. It probably was torn during labor 
and a traumatic aneurysm formed around its ends, or it may have been temporarily 
compressed by a tampon or suture. <A little overstrain late in the puerperium 
bursts the aneurysm and a flooding results. Only a digital and specular examina- 
tion will clear up the etiology and indicate the method of procedure. 

Prognosis. —Hven though severe, the hemorrhage is seldom fatal, and it re- 
sponds quickly to treatment. The most dangerous are the eases of placental 
polyp, the frequently repeated hemorrhages depressing the puerpera a great deal, 
and especially critical are the infected placental fragments, because if it is necessary 
to remove them, the unavoidable manipulations grind the infection into the pla- 
cental site, into the open veins, and into the thrombi here, pyemia easily resulting. 
Rupture of a traumatic aneurysm of the uterine artery may also be fatal. 

_ Treatment.—LEarly in the puerperium it is dangerous to submit the patient to 
active local treatment, especially if she has fever. A mild infection may thus be 
changed to a fatal one. Therefore external remedies are to be tried at first. Ergot 
and hydrastis internally, pituitrin, hypodermically 4 ¢.c. every four hours, m 
of the uterus, and the ice-bag or a hot vaginal douche may be ordered. If th 
orrhage persists, the uterovaginal tract ma 
This will care for a hemorrhage from ato 
piece of placenta—indeed, 


assage 
e hem- 
y be packed with slightly antiseptic gauze. 
ny as well as one from the retention of a 
it favors the separation and expulsion of the latter. Man- 
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ual or instrumental curetage is not to be performed in the early puerperium. It is 
best to temporize, if possible, using occasional tamponade, rest, medicine, etc., until 
the fifth or sixth week of the puerperium, by which time the uterus has cleansed 
itself, involution is so well along that the uterine muscle will not be easily perforated, 
and the blood-vessels so tightly organized that the finger or the curet will not be 
able to carry infection into them. During the period of expectancy the woman 
should be supported by a roborant diet, by blood transfusions, ete. An aorta com- 
pressor is to be kept nearby, ready for emergencies. Should the indication to re- 
move the mass be positive, the placental forceps and the finger are to be used, 
not the curet; an antiseptic uterine douche precedes, and a weakly antiseptic, 
firm, uterine pack completes, the operation because the bleeding may be dangerous. 

Subinvolution is treated by ergot, hydrastis, pituitrin, hot douches, and uterine 
massage. 

Rupture of an aneurysm requires prompt action. While preparing for opera- 
tion hemorrhage may be controlled by compressing the aorta—Momburg belt or 
compressor. Under full exposure of the field the bleeding vessel is tied or the 
uterus extirpated. Transfusion may be needed before or after operation. Myo- 
mata, cancer, erosions, etc., are treated on general principles. Temporary tampon- 
ade of the vagina may tide the patient along until the best time for operating 
arrives. 

SYNCOPE AND SUDDEN DEATH 

A gravida, a parturient, or a puerpera may collapse and die suddenly, the cause 
being sometimes determinable only at the autopsy. Often, however, the complica- 
tion may be expected, knowing previous disease to exist. Only a partial enumera- 
tion of the causes may here be attempted, otherwise we would have to cover the 
entire field of medicine. The causes may be divided into—-(a) Those which may be 
properly said to accompany the puerperal state; and (b) those which are extra- 
genital, but in which the performance of the reproductive function is the exciting 
factor. (See E. P. Davis.) 

A. (1) Sudden collapse and death may be due to hemorrhage and shock from 
any of the obstetric accidents already discussed, for example, ruptured ectopic 
gestation, uterus perforated by hydatids, placenta preevia, abruptio placentz, rup- 
ture of the uterus, postpartum hemorrhage, inversio uteri, rupture of the pelvic 
joints, rupture of a varix in the broad ligament. 

(2) The acute toxemias which go with the pregnant state, the prostration and 
collapse of hyperemesis gravidarum, the toxemia of eclampsia, of pernicious anemia, 
uremia (Striimpell, Bartles), and those of sepsis. Almost fatal syncope from acute 
uremia or from acute pregnancy toxemia, with characteristic urinary findings, I 
have observed twice. Zweifel reported such a case, confirmed at autopsy, and Norris 
another. Eclamptic toxemia may cause sudden death by cerebral hemorrhage, and 
this may occur when the convulsions and other signs of the disease are absent. 
Syncopal attacks in severe sepsis, due to passing cardiac weakness, are common, and 
the end in such cases is often due to paralysis of the heart, which may come on 
suddenly. Acute pulmonary edema, with or without high blood-pressure, may be 
fatal. 

(3) Pulmonary embolism is an often mentioned cause, the clot usually being 
found plugging one or more of the pulmonary arteries. The embolus almost always 
comes from the thrombosed veins in the pelvis or thigh. Slowing of the circulation 
in the veins allows the blood-platelets to accumulate on the wall and build a white 
thrombus, on which the red clot will always be found. Alteration of the blood may 
predispose to thrombus formation, especially if the vessel-wall is injured. It is 
possible that clots may form in the large veins of the thigh if the limbs are held ina 
cramped position for a long time, as in protracted operations with the patient in the 
exaggerated lithotomy or Trendelenburg positions. Puerperal infection acts in 
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two ways, first, by an alteration of the blood, predisposing to thrombi distant from 
the site of the disease, and second the infection may spread along the veins or to 
the veins, directly causing thrombosis. Although most authors emphasize the 
mechanical factors, the precipitation, the agglutination, etc., I have never seen @ 
thrombosis where infection, either endogenic or exogenic, could be ruled out. 
Veit believes the same. Angus McLean experimentally proved that thrombosis 
and embolism could not be produced in animals without infection. Thrombosis 
may follow as the direct result of an intestinal infection. In cases of severe anemia 
or profound shock, the circulation in the heart being almost in abeyance, a clot 
may form, and, after a few days of only partial recovery, sudden death from cardiac 
paralysis may occur. Pus from a pelvic abscess may break into a vein and reach 
the heart. 

Air-embolism has frequently been given as a cause of sudden death in preg- 
nancy and labor. A colleague of the author told of a woman, pregnant four 
months, who, while taking a douche with a bulb syringe, died suddenly from this 
cause. Such deaths have been reported from attempts to produce abortion by in- 
jecting air into the uterus. During obstetric operations, especially with placenta 
previa, the accident has time and again occurred. Curiously enough, experiments 
on animals have shown that enormous quantities of air can be injected into the veins 
leading directly to the heart, without any, or quickly passing, bad symptoms (Fitz- 
patrick). In the human, however, the danger of the admission of air into the veins 
through the uterine sinuses is a well-established fact. During the operation of 
uterine tamponade in placenta previa the author had one case of collapse from air- 
embolism (recovery). In personal communications Dr. Skeel and Dr. Bogardus 
report two others, one of which was fatal. Gough reports a fatal one. Gases of de- 
composition which accumulate in the uterus may gain entrance to the veins. The 
Bacterium aérogenes capsulatus has been found in these cases, and the presence of 
such gases may bring the diagnosis into question. 

(4) The nervous shock of labor may cause syncope and even death, and a 
psychic shock at the time of labor may be fatal. In the First Book of Samuel, Ch. 
iv:19, 20, it is said that Eli’s daughter, learning that her husband and father-in- 
law were killed and the ark of God taken, went into labor and died. Hirst tells of a 
widow, illegitimately pregnant, who, on being shown the child, went into delirium 
and died. Sue (Histoire des Accouchements) relates that a pregnant woman was 
told by a gypsy that she would die in labor. She made her will and expired. Wil- 
hams had a similar experience, but, by giving morphin, he put the woman asleep, 
during which time she forgot her obsession. That profound nervous influences can 
produce postpartum hemorrhage I am convinced from actual experience. Acute 
delirium in labor, the result of excessive pain in a nervously disposed individual, may 
be an indication for the termination of labor. Loss of consciousness may occur 
during the second stage, the result of intense pain, and the child may be delivered 
without the knowledge of the mother. I have observed this myself, and agree with 
Freyer that in medicolegal cases cognizance should be taken of it as a fact—for ex- 
ample, in cases where a mother, bearing alone, is accused of infanticide. Syncope 
after delivery, in the absence of hemorrhage, rupture of the uterus, etc., is very 
rare. I have seen it follow the delivery of the child in a case where the woman had 
been enforced to breathe very rapidly and deeply with a view of preventing her 
making bearing-down efforts, the object of the same being to keep the child back 
until the accoucheur could get to the bedside. This phenomenon is probably an 
acapnia. Traction on the uterine ligaments by forced delivery through an unpre- 
ee parturient canal may produce peritoneal shock. I have seen the same during 
or has of gauze used for packing. Pituitrin sometimes causes stenocardial 


Anderson and Rosenau try to find a connection between the admixture of fetal 
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to maternal blood and eclampsia, a sort of anaphylaxis. While the idea is not 
proved for eclampsia, some cases of collapse and sudden death postpartum resemble 
certain forms of anaphylaxis. The status thymicus has not been sufficiently 
studied in this connection. Disturbances of the pluriglandular system—hypo- 
epinephrinemia—may explain some cases, then this disturbance must be explained. 
I have seen syneope from acute dilatation of the stomach and death from the 
status hypoplasticus after labor. Acute dilatation of even a normal heart may 
occur at the end of a protracted second stage, with exhaustive bearing-down efforts. 

Some of these cases ought to be called ‘obstetric shock,” and may be ex- 
plained by a sudden disequilibrium in the vagosympathetic system, the result of 
rapid emptying of the uterus, ete. (Riviére); others are similar to the familiar 
surgical shock in which Baruch has demonstrated a diminution of hematopoietic 
capacity (with red venous blood). 

Faintness or even real syncope may occur when a puerpera gets out of bed for 
the first time. Formerly, when puerperze were kept in the horizontal position for 
many days, such accidents were commoner than now, when more activity in the 
lying-in period is allowed. 

B. Sudden death may be due to causes which have indirect connection with 
the parturient function—for example, heart disease, especially mitral stenosis and 
myocarditis, hydropericardium, adhesive pericarditis, hydrothorax, displacement of 
the heart and lungs in kyphoscoliosis, struma with acute strumitis, etc. The strain- 
ing of labor may rupture the heart, the spleen, the aorta, the splenic or mesenteric 
veins, the gut, the gall-bladder (Ries), peritoneal adhesions, or a walled-off abscess 
(appendix or tube), and cause collapse and speedy death. The same may be said of 
rupture of a blood-vessel in the brain, of the bronchioles of the lung with emphysema 
(very exceptional as a cause of death alone), of hemoptysis, of hemorrhage into the 
stomach from gastric ulcer, of rupture of the pancreas and of the splenic artery. 
Brain diseases, tumor, abscess, thrombosis of the sinuses, and, finally, poisoning 
by drugs or antiseptics—chloroform, morphin, scopolamin, bichlorid, iodoform, car- 
bolie acid, lysol—must be mentioned. 

Symptoms.—These depend on whether the death is cerebral, pulmonary, or 
cardiac, and the underlying cause will determine which one occurs. Pulmonary 
embolism with cardiac death is the most frequent form. The patient falls as if 
struck, cries once with pain over the heart, gasps for air, becomes cyanotic, develops 
edema of the lungs with bloody expectoration, and dies in a few minutes. Some- 
times one attack passes over, or the woman may have several mild ones, but usually 
the second or third is fatal. Between attacks cyanosis, dyspnea, fast heart, dilata- 
tion of pupils, nervous excitation, with fear of impending dissolution, are more or 
less marked. If the embolus is small, it may pass on into the lungs and the patient 
may recover. Mild symptoms of shock, with pain on the affected side, bloody 
expectoration, and, locally, perhaps, a friction-sound, will enable one to make the 
diagnosis. The embolus may pass through an open foramen ovale into the general 
circulation. Fever of a mild type almost always precedes the occurrence of the 
embolism, and experience shows that women with varicosities, with myomata, and 
those on whom operations near the veins have been performed, are oftenest stricken. 
Infection, however, is accountable for the majority of cases. Mahler believed to have 
proved that a regularly increasing frequency of the pulse indicates thrombosis in the 
veins. I cannot confirm it. In air embolism, on the occasion of local interference, the 
patient goes into collapse, breathing becomes difficult, she has sharp precordial pain, 
coma, and in three to ten minutes expires. In one case I observed a severe chill with 
the pulmonary and cardiac symptoms, followed by profuse sweating. Skeel, in his 
case, heard “typical churning noises” over the heart, and J. Y. Simpson refers to 
a reddish suffusion of the cheeks and petechial spots in the skin and retina may be 
found. At autopsy in such cases the heart and pulmonary vessels are filled with 
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frothy blood, and death is due to heart paralysis—it cannot pump such a mixture. 
Perhaps the coronary vessels are sometimes plugged with an air-embolus which 
acts just like any other, the clinical picture resembling angina pectoris (Gough). 
Diagnosis.—When a woman faints or collapses after delivery, the accoucheur 
should rapidly review the course of the labor for signs of any of the following condi- 
tions: Postpartum hemorrhage, rupture of the uterus, Inversion of the uterus, intra- 


peritoneal hemorrhage, excessive operative traumatism. Next, uremia and toxemia 
must be considered, then heart and lung diseases. Emboli are commoner in the 
puerperium. True syncope and shock can be diagnosed only by exclusion. Post- 
anesthetic collapse must always be borne in mind. Chloroform is the most danger- 
ous in this regard, and the amount administered need not be large, especially if the 
woman had any slight latent kidney, heart, or liver disease. Late chloroform death, 
due to fatty degeneration and cytolysis of the liver, kidneys, and heart, may occur 
from a few hours to twelve days after delivery. It resembles acute yellow atrophy 
of the liver, with delirium, coma, jaundice, and cardiac paralysis. It may be very 
acute, terminating fatally within twelve hours (author’s case). 

Treatment is on general lines, depends on the diagnosis, and a quick but 
thorough general physical examination may reveal something that may be op- 
erated upon. 

Trendelenburg for pulmonary embolism, advised exposure of the vena pul- 
monalis, and extraction of the clot. Eighteen cases are on record with one recov- 
ery (Kirschner’s), and two which might have been saved (Klein, Fehling). 

An attempt should be made to prevent air-embolism when operating or moving 
the patient. While packing the uterus a large vent should be left alongside the 
hand. Sometimes the chance must be taken. For prevention of embolism in 
phlebitis, see page 919. 
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CHAPTER LXII 
ACCIDENTS TO THE CHILD 


IbEAL obstetrics demands that every child not congenitally deformed be de- 
livered alive and absolutely uninjured. This ideal is far from being realized. Sta- 
tistics show that over 4 per cent. of the children die during birth. Schultze, in 1877, 
estimated that 5 per cent. of children are still-born, and 1.5 per cent. die very shortly 
after birth, the result of the trauma of labor (Thomas). Holt, and Babbitt found 
4.4 per cent. of still-births in 9747 viable children at Sloane Maternity, New York, 
and Kerness, 5.2 per cent. at the Munich Frauenklinik. Lapham found 2.2 per 
cent. in the last 16,157 births at the Chicago Lying-in Hospital. Some confusion 
exists regarding the definition of ‘‘still-births.”” Ballantyne suggests that the term 
be applied to a child born “‘still,’”’ but with discoverable signs of life, and that ‘“dead- 
born” be applied to those in whom life is actually extinct. According to Ballan- 
tyne some still-born children may be saved. The majority of authors hold still- 
born and dead-born to be identical, which appears to me the simplest way. A 
large percentage—how large it is impossible to say—is more or less injured, and 
this, too, in so-called normal delivery. Any one performing autopsies on new- 
born children will be struck by the frequency of hemorrhages, punctate and larger, 
in the brain, in the larger ganglia, along the sinuses and the sutures. It is certain 
that such extravasations leave scars, perhaps minute, in the cerebral structures, 
which may explain some cerebral symptoms later in life (Cohen.  Lit.). 

The greatest danger which besets the child on its way into the world is the in- 
terruption of its respiratory function. It often comes in a condition of partial or com- 
plete anaérosis. The old and universally used term toexpress this state is “asphyxia,”’ 
but this is etymologically incorrect, because it means ‘‘without pulse” (from 
a- overs), and the children are not so at all—the pulse being the last to disap- 
pear. Numerous terms have been suggested to take the place of the generally and 
long-recognized inappropriate ‘‘asphyxia,” such as dysapnea, euapnea, ecchysis 
pneumocardia, anhematosis. The one here suggested by the author, anaérosis, 
from a, privative, afp, air, and -osis, the condition of, expresses the state of the child 
and covers practically all the causes. In the succeeding pages the two terms, 
anaérosis and asphyxia, and their derivatives, will be used synonymously, or as 
indicating that the former leads to the latter. 


ASPHYXIA NEONATORUM 


As pregnancy nears the end the fetus’ blood becomes more and more venous, 
which is due to the gradual narrowing of the ductus Botalli and ductus Arantii. 
It is generally said that the fetus cannot stand a sudden increase of this venosity as 
well at term as earlier in pregnancy, but my own experience does not confirm such a 
statement. From Hippocrates’ time a popular notion has prevailed that seventh 
month babies are more likely to live than those of the eighth month, and probably 
this idea is founded on the possible greater tolerance of asphyxia by fetuses of the 
earlier months of pregnancy. 

The child exists in a state of apnea, that is, without respiration, because it has 
enough oxygen for its wants. Observation of the fetus at cesarean sections, and of 
the foot or arm in the intact bag of waters, shows a slight bluish tint of the skin, 
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which would indicate that there is a slight increase of CO, over that of the delivered 
child. The fetus, therefore, is not in a state of acapnia. During labor there Is a 
gradually increasing anaérosis, which reaches its acme just as the head is expelled 
through the vulva. With each pain there 1s a slight retardation of the maternal 
blood-current through the placenta, and at the same time a very slight increase of 
pressure on the fetal head, if the latter has already entered the pelvis. After the 
bag of waters has ruptured both conditions are more marked, and as the head passes 
the vulva the greatest change takes place, that is, the head suffers the greatest 
pressure, the uterus contracts the hardest, forcing the maternal blood out of its 
meshes, and, in addition, the placental site undergoes slight reduction In size and 
there may be some detachment of the placenta. All these factors have a positive, 
sometimes marked, influence on the child. In the first stage of labor they usually 
cause a slight slowing of the fetal pulse. Seitz finds the opposite—a slight increase 
of rapidity. In the second stage the slowing is the rule, and at the very end 
it is invariable, a fact easily proved by listening with the head stethoscope or 
feeling the cord directly after birth. When born the child is in a state of slight 
anaérosis, or if the second stage was not prolonged, only apneic. As a result of 
the slight pressure which the head undergoes the blood is forced out of the head, 
and a moderate degree of anemia of the base of the brain, the medulla included, en- 
sues. The slowing of the maternal blood-stream and the changes at the placental 
site cause a mild deoxidation and hypercarbonization of the fetal blood, and the 
anemia of the medulla accentuates the general anoxemia. Together the result 
is that the cardiac and respiratory centers in the medulla do not receive good blood. 
Since the respiratory center is naturally torpid, almost inactive, it responds very 
slowly and late to this condition, but the cardiac center, the origin of the vagus, the 
pneumogastric, is very sensitive, and the deoxygenated and hypercarbonized blood 
stimulates it to action. The same is true of the vasomotor centers. The heart is de- 
pressed, the pulse is slowed, and the blood-pressure slightly raised. Whether it is 
the lack of oxygen or the excess of CO, which irritates the vagus center and slows the 
pulse was much discussed. Later experiments seem to prove that it is the excess of 
CO,. Ifthe anaérosis is acute, the stimulation of the vagus center is strong, the 
heart is very much slowed, and the asphyxia is increased. 

The accumulation of CO, stimulates the respiratory center and elicits spas- 
modic contraction of the muscles of respiration. The fetus gasps, and whatever 
hes near its mouth is sucked into the lungs—liquor amnii, vernix caseosa, meconium, 
blood, vaginal mucus, feces, etc. This inspiration also dilates the capillaries of the 
lungs, and unless there is something in the alveoli (air) to exert counterpressure, 
some of the capillaries may burst. As a fact, smaller and larger hemorrhages in 
the lungs and pleure are the rule in cases of asphyxiation. If the loss of oxygen 
and increase of CO, are very slow, the respiratory center may be benumbed and 
the fetus may die without having made any attempt at respiration. These cases 
oe a bad prognosis, even if the child is delivered with the heart still beating. 
ease es pan anon of the vagus center results finally in its paralysis, its 

y action 1s gone, the pulse jumps to 180 to 200 or more. Sometimes the 
fetal sees becomes irregular, both as to rhythm and quality of the beats. In other 
eee eae, hol ree asphyxia the fetal heart-tones are very rapid from 
eae eee is is ae that such frequencies are preceded by slowing 
eat ei ee : eee a ia am which the heart-tones were carefully noted 
ic ene ae is hard to explain the primary acceleration of the 
sion Of the brain Sault ees Teen me cost een a coe 

e heart in one instance and hurry it i 


sf ts oe: n another is not 
understood. Direct irritation of the cortex ean stimulate the cardiac and respira- 


tory centers, and peripheral irritants may act likewise. It is possible that some of 
the irregular phenomena observed during labor may be explained in this way 
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Etiology.—Death of the fetus during pregnancy may be due to a great variety 
of causes, though interference with the function of respiration is found in the last 
analysis of nearly all of them. All the acute infectious diseases, especially if com- 
bined with high fever; chronic infections, syphilis, tuberculosis; poisoning by 
eclamptic, uremic, or other toxemic poisons, by chemicals, morphin, phosphorus, 
etc., asphyxia and anemia of the mother; injuries to the fetus by stab or blow, 
congenital deformities; diseases of the fetus itself, as infection, leukemia, sarco- 
matosis, Buhl’s disease, heart and abdominal affections; all these and more like 
them may be found. Sudden nervous shock to the mother may kill the child in a 
manner not yet explained. 

During labor the causes of fetal anaérosis may be divided into two classes: 
(1) Those which directly cut off the supply of oxygen (suffocative), (2) those which 
cause compression of the brain (paralytic). 

1. Those Cutting Off Oxygen Supply—Suffocative A sphyxia.—(a) Prolonged and 
hard labor pains, recurring so frequently that the blood in the placental sinuses can- 
not be renewed, are the most common factor. This is observed at the end of the 
second stage, with rigid pelvic floor, in contracted pelvis, with tetanus uteri, and, but 
rarely nowadays, with the use of ergot. Pituitrin occasionally acts this way. 
The genera! mortality of the children in protracted labor increases in propor- 
tion to the length of labor; (6) excessive retraction of the uterus away from the 
child, with diminution of the placental area, and perhaps with some partial sep- 
aration of the placenta, for example, neglected shoulder presentation, threat- 
ened ruptura uteri; (c) compression of the placenta when it is low in the uterus, 
or of the insertion of the cord, either by the head or trunk, or sometimes by the col- 
peurynter; or compressionof the placenta by the head when the child presents by its 
breech; (d) compression of the umbilical cord, either with prolapse of same or while 
it still lies in the uterus; coiling of cord around the neck of the child may cause 
anaérosis, and here, too, it is especially exposed to injurious pressure from the tip 
of the forceps blade; knots, rupture, hematoma of the cord; (e) partial and com- 
plete abruption of the placenta, either normally or abnormally implanted, in either 
head or breech presentations; (f) anemia of the child from rupture of the placental 
vessels (placenta previa) or tearing of a velamentous vessel; (g) narcosis (morphin), 
asphyxia, anemia of the mother, the child dying first, since it gives back oxygen to 
its mother. 

During the first few minutes after birth the child may be asphyxiated by its 
air-passages being blocked. A tight caul; the aspiration of vaginal mucus, blood, 
meconium, or the mucus which often lies in the child’s own glottis and is drawn down 
by the first breath; edema of the glottis and throat consecutive to face presentation ; 
congenital atelectasis (syphilis, etc.); heart and other diseases; gross and micro- 
scopic deformities—all these have been found more or less often. 

2. Compression of the brain brings about asphyxia in several ways, depending 
partly on the manner of compression, whether internal or external. This is para- 
lytic asphyxia. Internal compression from hemorrhage or fracture, as well as 
external pressure from a contracted pelvis or a rigid perineum, may slow the pulse 
and cause anaérosis, because the blood is hindered from reaching the placenta. 
Internal local compression of the cardiac and respiratory centers may cause as- 
phyxia by directly paralyzing the vagus or stimulating respiratory action. The 
slowing of the heart from cerebral compression can be easily demonstrated during 
forceps operations if the accoucheur will but listen while he closes the blades of the 
instrument. In some cases the effect is not immediate, but it is always present 
if the pressure is kept up a few seconds or if it is made quite strong. Sudden and 
marked slowing of the beat is proof that the cord has been caught in the grasp of 
the blades. It is probable that in cases of cerebral compression without hemor- 
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rhage there is also an additional external cause which reduces the amount of oxygen 
in the fetal blood which may be found under Class 1. 
Finally may be mentioned the premature respirations made by the child, the 
result of external stimuli, version, forceps, pulling on the leg in breech extraction, 
and the presence of air in the uterus. Compression of the vessels in the neck (face 
presentation, coiling of the cord) produces a local venous congestion of the brain. 
Pathology.— Postmortem findings vary, of course, with the cause and the rapid- 
ity of the asphyxia. In general one finds the effects of an intense venous congestion 
combined with that of localized spasm of the arterioles. The auricles of the heart, 
the pulmonary system, the liver, and the spleen are engorged with blood. The 
back pressure in the veins of the lungs, pleure, pericardium, peritoneum, brain, 
kidneys, and suprarenals causes extravasations of blood, varying in size from a pin- 
head to one inch, and, particularly in the brain, immense hematomata may form. 
Minute hemorrhages in the retina, the ear, and in the ganglia at the base of the 
brain may cause serious disturbance of function if the child withstands the primary 
asphyxia. Serosanguineous transudations may be found in the pericardium, pleure, 
peritoneum, and in the brain; also edema cerebri. If respiratory movements had 
been made, liquor amnii, meconium, blood, etc., may be found in the lungs, parts 
of which are atelectatic and parts full of air. Seitz emphasizes the importance and 
frequency of edema of the prevesical connective tissue around the hypogastric 
arteries, and edema of the genitals, particularly of the scrotum. Edema of the 
vulva and scrotum is not rarely observed after natural labors, and Seitz says it is 
likewise due to asphyxia. When the umbilical cord is compressed, the back pressure 
is felt first in the vein and then in the arteries near the navel. I have seen 3 
cases of ‘traumatic asphyxia” in the newborn. The condition is identical with 
that occurring in the adult from crushing of the thorax (Heuer, Lit.). 
Symptoms and Diagnosis.—Before Delivery of the Child—1. The most im- 
portant, because the most reliable, external evidence of danger besetting the child 
in utero is a change in the fetal heart-sounds. These may be altered as to fre- 
quency, regularity, strength, and rhythm. A persistent slowing of the fetal heart 
to 100 beats a minute is always significant of danger, and if, during the uterine con- 
traction, the rate goes down to 80 or less, there is no doubt about it, and delivery 
is demanded forthwith. As the rate sinks from the usual 140-136 to 124-112, then 
to 112-100, the two rates given as those between and during the pains, respectively, 
the accoucheur becomes more and more certain that there is some factor causing a 
stimulation of the vagus. At the same time the tone becomes stronger, and occa- 
sionally a little accentuation of the second sound may be distinguished. Prim- 
arily increased rapidity of the heart-tones is not so good a sign, but if the heart- 
tones are continuously above 175 (Winckel says 160), without fever of the mother, 
danger to the life of the child may be apprehended. The sudden change from 
slowed heart-tones to excessive rapidity denotes paralysis of the vagus center 
and is of very bad omen. As a rule, at this time the respiratory center awakens 
and elicits inspirations. Irregularity of the fetal heart is also significant. A few 
strong beats are followed by a run of light, short taps, and sometimes the heart 
may run and stumble along in a most erratic manner. This irregularity is very 
ominous if it follows a period of slowed action. Sometimes the rate of the heart 
will run from 140 to 170 without definable cause and without relation to the 
uterine contractions. In one otherwise normal case I counted 240 beats per minute. 
It is wise to distrust such cases. The strength of the tone gives additional in- 
formation, a slow, strong sound indicating vagus stimulation, a rapid, weak one, 
paralysis or general fetal weakness. If the first sound of the heart is booming, 
a healthy muscle may be diagnosed; if it is weak and valvular, gallop-rhythmus 
being present, danger exists. In general, the above findings are positive of threat- 
ening danger, but in rare instances most of them may be present and the child 
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is born alive and well, while still more rarely the heart may show no evidences 
of distress and yet the infant is still-born or asphyctie. Cerebral hemorrhage 
may sometimes do this. Other signs of intra-uterine anaérosis will aid the accoucheur 
here, but he will not be much amiss if he interferes in the labor on the indication 
given by a study of the fetal heart-tones. (See Sachs.) 

(2) The passage of liquor amnii stained with fresh meconium is a valuable sign 
of impending intra-uterine asphyxia. It was the only one the ancients had. The 
sign 1s of no value if the presentation is a breech, unless the latter has not neared the 
inlet. The passage of meconium is due to an active peristalsis set up by the anaé- 
rotic blood, and finds its analogy in the bowel movements of drowned or otherwise 
asphyxiated persons. It is true that the use of quinin will cause the discharge of 
meconium, and that in a certain percentage of natural deliveries meconium will 
come away in the liquor amnii and the child will show no evidences of distress when 
born. My experience and Rossa’s agree, that the character of the labor in these 
cases was such that anaérosis would be very likely to ocour. While I am willing to 
agree that the sign does not have the absolute significance that some writers ascribe 
to it (Xustner), I am inclined to give it more value than does Seitz in his monograph. 

Liquor amnii stained with old meconium is olive-green in color and the mecon- 
ium is thoroughly mixed with it. Fresh meconium is dark sea-green and is lumpy. 
If such a mixture is expelled, the accoucheur should study the fetal heart-tones and 
the nature of the labor, and if any cause for anaérosis or any irregularity of the 
heart-tones is discovered, the sign becomes of positive value. In obstructed labors 
the passage of meconium may long precede the slowing of the heart. 

If the asphyxia is fairly well established, the child makes respiratory movements 
and these may be seen, felt, or heard by the attendant. (3) During breech de- 
liveries one may see and feel the diaphragm come down; during forceps operations 
it is often possible to feel and see the gasps of the child as jerks of the forceps or as a 
jarring of the lower abdomen. It may be impossible to distinguish these jerky 
gasps from fetal hiccup. The fetal heart-tones, the nature of the labor, and the 
meconium must aid in the differentiation. Unless the child can be extracted within 
a few minutes after it gasps it is lost, and even if delivered alive, it will very likely 
die within a few days from atelectasis pulmonum or cerebral hemorrhage. 

Vagitus Uterinus.—This term has been applied to the erying of the child in utero—before 
it is born. Many authentic cases are on record. It is said that Mahomet and St. Bartholomew 
made themselves heard while in the uterus, but these probably are fables. If air is introduced into 
the uterine cavity alongside the hand, as in version, or with instruments, or by a simple examina- 
tion, or if gases develop there, the child may inspire, and on expiration may produce a cry. Some- 
times this may occur without evidences of dyspnea, and the child may be delivered in good con- 
dition, sometimes hours or days afterward. In Kristeller’s case the child cried eight different times 
when the forceps were closed on its head. If the heart-tones show the least indication of trouble 
delivery is to be effected at once (Fuchs, Lit.). From a medicolegal point of view the cases of 
vagitus uterinus are very important, since the lungs may be partly inflated and the child die 
before birth. Finding air in the child’s lungs would be no evidence against the individual accused 
of infanticide. Reidy reports 3 cases (v. Klein). 


Other signs of threatening intra-uterine asphyxia are: (4) Very active fetal 
movements, felt by the mother or by the attendant, a phenomenon which occurs 
especially if the anaérosis is sudden, and may indicate a death-struggle or attempts 
to respire; (5) the persistence of a loud umbilical souffle; (6) the loss of tonus of 
the anus in breech cases; (7) the weakening and disappearance of the pulse in a foot 
or hand which may be brought down, or from the cord, which may have prolapsed. 
In many cases I have passed the hand into the uterus to feel the heart. (8) Pulsa- 
tion of the fontanel is not discoverable, but in one case I could feel the child’s 
heart through the thin abdominal wall. No 

After Delivery—Cazeaux defined two degrees of asphyxia in the new-born 
child—asphyzia livida and asphyxia pallida. The symptoms, of course, depend on 
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the degree of the anaérosis, and between the two states mentioned there are many 
ae livida the child is dark blue, sometimes purplish and mottled, the 
face swollen and congested, the eyes somewhat prominent, and the conjunctive 
injected; the skin around the nose and mouth may be slightly pale, butt the oe are 
deep blue. Tonus of the muscles is not lost; the arms are held up; the : ee is 
fairly rigid; the mouth closes on the finger; the throat reacts. If the face is ave 
upon or wet with cold water, the muscles twitch. The heart and cord pulsate slowly 
and strongly; there is an occasional gasp, accompanied by a gurgling sound, the 
mouth and bronchi being full of mucus. These are the mild cases, and they respond 
ickly to treatment. +n 
Bae asphyxia pallida an entirely different aspect is presented. The child is 
pale and waxy, but the lips alone are blue. The body is limp, the extremities hang- 
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Fie. 727.—TRaciNGs oF THE Two Typms or HEART-TONES IN ASPHYXIA IN UTERO. Lower Curve THE Usuat TYPE. 


ing down without any tonus at all; the jaw drops relaxed—the throat does not react. 
There are no respiratory movements, or a rare gasp which is very superficial and 
may be simply a movement of the jaw. The only evidence of life is a weak and 
slow, or perhaps very rapid, heart-beat. This may not be palpable, but will be 
audible with the stethoscope. The cord is limp and collapsed; the baby looks like a 
corpse. The criteria of this severe form of asphyxia are the absence of muscular 
tonus and the loss of reflex excitability. This condition is of much worse prognosis, 
and even if the infant is revived, it may die later of secondary asphyxia. The lung 
is not fully inflated; areas of atelectasis exist which offer great resistance to the 
flow of blood. As a result of the permanent deoxidation and hypercarbonization of 
the blood which supplies the heart muscle this organ cannot develop sufficient power. 
The anaérosis also affects the nerve-centers, and the child gradually sinks into coma; 
the respiration, which never was adequate and was attended by a grunt or whine, 
becomes more and more superficial and rapid, finally ceasing. The heart continues 
to act for a while through its own automaticity, but soon this disappears. At the 
autopsy hypostatic edema is determined in addition to the other findings. 
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Diagnosis.—Not all children that are born in an apparently moribund state 
are asphyxiated. Other conditions are pressure on the brain, anemia, apnea, and 
morphin-poisoning. Brain compression may be both the cause and the result of 
asphyxia. We have seen how it can cause asphyxia. In cases of asphyxia there are 
great cerebral congestion and sometimes spasm of the arterioles. The thin-walled 
vessels of the brain may burst, causing hemorrhage, which may be subdural, sub- 
arachnoid, or intraventricular. This in turn causes anaérosis. 

The diagnosis of cerebral compression is not easy, and the character of the labor 
must be the guide, e. g., a hard forceps or extraction, in which it is known that in- 
juries to the skull have been made. Focal symptoms are usually absent in the very 
early stages. In some cases of cerebral hemorrhage it is possible to keep the heart 
going for many hours with artificial respiration, but the infant cannot be made to 
breathe. The treatment must be like that of asphyxia. An anemic fetus resembles 
one with pale asphyxia, and the diagnosis may be made only if it is known that the 
infant suffered a loss of blood,as from tearing of the placenta when it is praevia, or 
rupture of a velamentous vessel. 

An apneic or oligopneic child is often called an anaérotic one, and frantic 
efforts are made to get it to breathe when only a few minutes’ patient waiting is all 
that is required. Such an occurrence is frequent at cesarean section. In apnea the 
child looks natural, the lips are slightly cyanotic, the features are not distorted, the 
color is light grayish blue, the heart-beat is strong and not much slowed at first. 
Gradually the cyanosis deepens, the pulse slows, the child becomes anaérotic, 
which stimulates the respiratory center or prepares the center for the reception of 
the stimulus from the outside air, and the first gasp occurs, or a sneeze which removes 
the mucus from the air-passages. A few tiny respirations precede the gasp, and a 
vigorous cry follows it. 

Morphin-poisoning is not rare under the use of scopolamin-morphin anesthesia 
and when the latter drug is given in eclampsia. The child is very quiet and limp, 
cyanotic, the pupils contracted, the conjunctive insensible, but the heart-beat is 
usually strong, regular, and not very slow, unless, in addition, the infant is asphyxi- 
ated. If spanked, the child opens its eyes or grimaces with pain, but does not cry 
nor breathe. Usually there is no mucus in the air-passages. Resuscitation is at 
first successful: the child may be brought to ery or even to open its eyes, but it 
soon relaxes into somnolence and coma. I kept such an infant alive for six hours 
until the heart gave out. Lung and heart diseases cause asphyxia. 

Prognosis.—It is naturally impossible to form a true estimate of the frequency 
and of the mortality of asphyxia neonatorum, since there is no standard by which 
the severity of such cases may be measured. In general it may be said that the 
milder and shorter the asphyxia is, the better the chances of immediate and per- 
manent recovery are, and the severer and more prolonged it is, the more dark the 
prognosis. It has been found that many children die from the effects of asphyxia as 
late as the fourteenth day, though the greatest secondary mortality occurs within 
forty-eight hours. Children that have been for a long time in a state of partial 
anaérosis in utero,—two to six hours,—even though delivered alive, often die im- 
mediately or shortly after birth. This fact must be taken into consideration when 
selecting obstetric operations. Children on whom efforts of resuscitation had to 
be prolonged to bring them back to life also die in large numbers within a few hours 
or days, simply because the asphyxia was very deep and fatally damaged vital 
structures. Poppel, in 1865, confirmed these daily clinical experiences by statistics. 
Possibly some form of acidosis arises, since I have found albuminuria, coma, con- 


vulsions, and icterus in some of these cases. , ig 
Asphyxiated children are more liable to infection, to bronchopneumonia, 1n- 


testinal inflammation, melena neonatorum, icterus, hemorrhage into the parathy- 
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roids, with spasmophilia (Graham), meningitis, acute and chronic stolen es 
monum, and they often suffer from the effects of the pero ra o sees 
hemorrhages, as well as from the injuries which sometimes are In ser on : ee 
with too violent methods of resuscitation. These are bruises, burns, racture = e 
ribs and sternum, blowing foreign matter into the lungs, rupture of viscera, : C. 
Boys die from asphyxia in a greater number than girls, because they a ee 
and harder, causing dystocia more often. Children of primipare suffer ae i 
oftener than those of multipare. Rigid pelvic floor causes a high infant See ae 
Asphyxia, directly due to operative deliveries, and also the shock to the = us 
attending the same, must always be considered. Of great interest and es a 
is the well-established fact that children that were asphyxiated or brain-injure 
during birth often suffer from severe psychic and nervous: diseases later in life. 
Prolonged labor and operative deliveries with asphyxia, combined or singly, produce 
the untoward results—for example, spastic cerebral and spinal paralysis, poren- 
cephalus with idiocy, syringomyelia, congenital athetosis, chorea, epilepsy, back- 
wardness, stuttering, and, the author would like to add, retinal atrophy, strabismus, 


Fig. 728.—TRacHEAL CATHETER. 
This is a woven catheter, open at the end, size 14 or 15, French scale. For premature infants, size 10 or 11 is used. 
These catheters may not be boiled, but are sterilized chemically or in formaldehyd vapor. 


and mental aberration. Yet, N. B., all these conditions have frequently been 
found in children after easy natural deliveries. Jacobi and Kerley also emphasize 
the injurious effects of asphyxia. We know that in adults concussion of the brain 
is often followed by weakness of memory, lack of concentration, easy fatigue, 
emotionalism, susceptibility to alcohol, traumatic neuroses, etc., and it is not 
illogic to assume that the tender brain of the newborn, in the formative state, 
could be similarly affected by the concussion of a violent delivery. On the other 
hand, even the severest cerebral compression and prolonged asphyxia may leave 
no traces discoverable in after life. Beach, in 810 idiots, found a history of hard 
forceps in 4 per cent., and in 26.6 per cent. spontaneous but difficult labor. Porter 
states that 17 per cent. of the epileptics in the Indiana School for Feeble-minded 
had a history of difficult labors. (See Stein, Hannes, Meyer, and Sharpe.) 
Treatment Before Birth——The prevention of asphyxia of the child in utero 
comprises the recognition of the causes, and a studied avoidance of them, which 
means, in short, that the accoucheur should direct the course of labor into normal 
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channels and interfere only when really necessary. In every labor, and especially if 
it is foreseen that the child may be anaérotic, preparations for treatment must be 
made. A suitable table or a place on the bed is arranged, with a supply of warm 
towels, a hot-water bag, a warm bath of 100° to 110° F. (bath thermometer!), and 
two tracheal catheters (Fig. 728). These are No. 14 and No. 15 (Fr.) linen catheters. 
They may not be boiled, but are thoroughly washed inside and out after using, then 
immersed in 1:1000 bichlorid, flushed with aleohol, and dried. In maternities they 
may be sterilized in a tall jar in formaldehyd gas. No obstetric satchel is com- 
plete without tracheal catheters. The glass bulb shown in the illustration is a 
saliva trap, and at the same time prevents mucus, meconium, ete., from being 
drawn into the operator’s mouth. 

At an interval of a half-hour or oftener in the first stage, and at least five 
to two minutes in the second stage, or even every half-minute if the delivery is 
laborious, the fetal heart-tones should be auscultated, which is rendered easy by 
the head stethoscope shown on page 278. At the first sign of fetal distress 
redoubled watchfulness is practised, the fetal heart listened to almost continu- 
ously, and preparations for operative delivery are made. 

As soon as the fact of fetal danger is established, two courses of treatment are 
indicated—either the cause of the anaérosis must be removed or the child be gotten 
out where it can get air. 


The most common causes of asphyxia in utero are: interference with the circulation in the 
cord, tumultuous pains preventing the change of blood in the uterus, and abruptio placente. 
Occult prolapse of the cord is usually the first thought when the fetal heart shows signs of agita- 
tion, and an attempt may be made to relieve it from the supposed pressure. If the cord is pal- 
pable above the pubis one may stroke it upward. Change of position—the parturient turning on 
either side, or adopting alternately the Sims, Trendelenburg, or knee-chest posture—often helps 
by relieving the funis of tension or compression. (See Treatment of Prolapsus Funis, page 
675.) 

Tumultuous pains are calmed by ether, which may be kept up for an hour or more. If a 
diagnosis of abruptio placentz with a living child is made, cesarean section is indicated. 

Rapid delivery offers the best hope, but it may not always be possible, and, further, often 
the operative trauma itself kills the infant. Delicate questions are here involved, and the prin- 
ciple of primum nil nocere should not be violated. Broadly speaking, in cases of threatened 
asphyxia in utero the child should be delivered as soon as possible, having due regard—(1) To the 
state of the child and the probability of its being gotten out alive and of living afterward; (2) 
to the amount of injury which the interference will inflict on the mother; and (8) to the actual 
danger to her life which it will incur. ; : 

If the distress of the child is discovered when the cervix is fully opened, immediate delivery 
is performed, by forceps if the head is engaged, by version and consecutive extraction if it is not. 
If the cervix is effaced but only partly dilated, a bag may be put in and the needful enlargement 
thus obtained or Diihrssen’s incisions may be made and extraction performed at once. Only a 
skilful obstetric surgeon may attempt the latter procedure. If the cervix is uneffaced two courses 
are open—bag dilatation and cesarean section. Usually the conditions are such that the former 
must be chosen, and the results are much better than one would expect. The bag displaces the 
head (relieving a possible compression of the cord), stimulates the pains, and opens the cervix. 
In cases where the life of the child possesses a higher evaluation than usual, e. g., in an aged 
primipara, or where some adjuvant factor exists, such as contracted pelvis, rigid cervix, heart dis- 
ease, etc., the abdominal delivery may be selected—here, preferably, laparotrachelotomy. 


Treatment After Delivery—When a child is born apparently dead it is of 
instant importance to determine if the asphyxia is mild or severe, because in the 
last condition no time may be wasted on inefficient measures, while in the former 
the simplest remedies are usually successful. The heart-beat, the presence of re- 
action in the skin and throat, and the degree of body tone will enable a quick 
diagnosis. Three grand principles govern the treatment: (1) Clear the air-passages 
from obstructions; (2) maintain body heat; (3) supply oxygen to the blood. 

The importance of keeping the baby warm is not generally appreciated. The 
infant is wet; exposure is often prolonged; evaporation is rapid; the body temper- 
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ature sinks rapidly. This is very depressing, and the shock of delivery is po oat 
mented—indeed, it has occasionally happened that the infant, ees aoe 
put away as dead, has recovered through the influence of warmth alone. ere- 


‘ved in warm towels, and kept covered as much 
fore the baby should be received in A Ske ae 


subsequent manipulations. 
Some of these may be car- 
ried out while the child is 
in a warm bath. 

The first duty is to 
clear the air-passages. Itis 
dangerous to perform arti- 
ficial respiration when the 
trachea, bronchi, and some- 
times the alveoli are full of 
amniotic fluid, meconium, 
blood, or vaginal secretions. 
These must be removed be- 
fore any attempt is made to 
bring air into the lungs, 
otherwise the foreign sub- 


Fie. 729.—INTROpUCING THE TRACHEAL 


CATHETER, 


The index-finger of the left hand pulls 
the epiglottis forward and comes to touch 
the arytenoid cartilages. At the same time 
the catheter is passed along this finger until 
it lies over the rima, just behind the epiglot- 
tis. Now the inside index-finger pulls the 
very tip of the catheter sharply forward, 
while the right hand, giving the tube a slight 
twisting motion, pushes it down into the 
trachea. The lips are applied to the glass 
mouth-piece, and a light suck draws the 
contents of the trachea into the catheter, 
which is then removed and its contents for- 
cibly blown out on a towel for inspection. 
Sometimes the sucking on the catheter is 
continued as it is withdrawn to clear the 
whole tract. It may be necessary to re- 
peat this procedure several times. It is wise 
also to compress the chest between the 
thumb and four fingers to force the mater- 
ial out of the smaller bronchi, to gain the 
advantages claimed for Schultze’s swing- 
ings. By pushing the catheter deeply into 


stances would be forced still 
further down and give rise 
to atelectasis, pneumonia, 
and sepsis. 

During the delivery, as 
soon as the child’s nose and 
mouth appear, they are 
wiped with pledgets of lin- 
tine or soft linen. In breech 
labors one of the fingers in- 
troduced for the perform- 
ance of the Veit-Smellie 
manceuver should block the 
glottis to prevent the gasp- 


the chest and turning the head and neck of the child sharply to either side, 


the right and then the left bronchus may be emptied. ing infant from aspirating 


mucus, blood, ete. In head 
labors, after delivery of the head, while clearing the pharynx, two fingers gently 
strip the neck toward the jaw in an effort thus to bring inspired matter into the 
throat. It is important to clear the wppermost air-passages before the child makes the 
first gasp. In the mildest cases this is all that is required, because the irritation 
of the throat excites cough and respiration. When the child is fully delivered, it 
is held up by the ankles, while the head rests on some flat surface, and in this posi- 
tion the throat is cleared. 

In the more severe cases—real asphyxia livida—the child usually has drawn 
foreign matter deeply into the lungs, and this must be removed—hbest, in my expe- 
rience, by means of the tracheal catheter (Fig. 729). With a little practice the use of 
this instrument becomes easy. This method was recommended by Scheel in 1780. 

When the air-passages are free, it is time for external stimulation. Asa rule, 
the catieterization of the trachea has stimulated the respiratory center, and respir- 
atory movements, in the form of gasps, usually follow this operation. If the re- 
action is too slow, the buttocks may be spanked, the back rubbed vigorously, or 
gentle traction made on the tongue (Laborde, 1892). Grasping the tongue be- 
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tween the thumb and index-finger, it is gently drawn out and let go back 30 to 40 
times a minute. 


‘ Among the host of external irritants employed for this purpose may be mentioned the hot 
ath, with or without mustard, wine, etc., the hot and cold plunge, cold bath, tickling the nares, 


oe, 7p 


Fic. 730,—PRocHownick’s MrtTHop oF RESUSCITATION. 


The child is suspended by the feet, the forehead resting lightly on the table so as to deflex the chin and straighten 
out the trachea. The body is gently shaken, and the chest compressed between the thumb and four fingers so as to 
squeeze out foreign matter from the bronchi. Now an assistant wipes out the throat, and the pressure on the chest is 
suddenly relaxed. Air may be heard rushingin. ‘The compression and sudden release may be repeated 16 to 20 times 
a minute. This method gives even better results if the tracheal catheter is in place. 


snuff, dilatation of the sphincter ani, hypodermic injections, adrenalin, electricity, etc. The warm 
bath may not be prolonged over five minutes. A better method is to wrap the infant in warm 
towels and lay it on a warm-water bag. The alternating cold and hot plunges are distinctly 
shocking to the tender infant and, in my opinion, dangerous, as well as unnecessary. 


Where the respiratory center is still responsive, no more need usually be done 
—indeed, more may be harmful. The accoucheur simply keeps the infant covered. 
If the child is improving, the gasps recur with increasing frequency, or tiny respir- 
atory motions of the chest become visible and the heart impulse grows stronger 
and regular. Soon the gasps become double, and end with a long inspiration, 
expiration being attended by a light moan. Now, between the gasps, the tiny 
respiratory movements of the chest become more pronounced, while at the same 
time the cyanosis begins to lighten and give way to redness, soon after which the 
child gives a lusty ery. It is best to leave the infant alone as long as it improves, 
and in all cases precipitate and frantic haste with trials of different methods in 
rapid succession is to be condemned. 
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Only the gentlest 
we ice anmied here 
(4xnm. Fg. pressure) 


Fig. 731—Movrs-1To-LunG INSUFFLATION WITH THE TRACHEAL CATHETER (Smellie). 


After inserting the catheter as was done for the removal of mucus, the operator fills his lungs and mouth with 
fresh air, then applies his lips to the mouth-piece, with his glottis closed, and simply, under the gentle action of the 
cheeks (like a glass-blower), forces pure warm air into the child’s lungs. Only as much as can be held in the mouth 
may be forced in. Compression of the chest causes the air to escape, and this procedure may be repeated fifteen times 
aminute. Use very little pressure, not more than 4mm. Hg. Chaussier, in June, 1806, recommended oxygen for this 
purpose.. Perhaps oxygen with 5 per cent. CO, is better. 


, 
fie, 732.—Syivester’s Mreruop or RESUSCITATION, WITH THE TRACHEAL CaTHETpr. INSPIRATION. 
The child is kept covered with a warm receiver and the catheter held in position by means of a safety-pin. 


Fie. 732a.— Syn 4 
VESTER’S MeruHop or REsusciraTion. EXPIRATION. 
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If improvement is not immediate, and if, from the start, the case impresses 
one as one of asphyxia pallida, this simple treatment does not suffice. Time may 
not be wasted trying the various skin reflexes, but two serious purposes must be 
accomplished—first, oxygen is to be gotten into the fetus’ blood by artificial res- 
piration; second, the circulation, which is almost in abeyance, must be started 
again. Of the numerous methods of resuscitation the author has found the fol- 
lowing safe and successful: rhythmic compression of the heart and lungs with 
the child in inverted suspension with and without the tracheal catheter in place 
(Fig. 730); mouth-to-lung sufflation with the tracheal catheter (Fig. 731), and the 
application of heat and general massage. The author has totally discarded the 
once famous Schultze swingings. They are too dangerous and are unneces- 
sary. 

Authorities are divided as to the value of tracheal insufflation. It is said to 
be dangerous because of the possible production of emphysema and pneumothorax 
from rupture of the alveoli, and ‘it requires considerable skill in intubation to avoid 
making a false passage. Bichat proved that it is possible to blow air into the vessels 
of the heart and general circulation if too much force is used. Performed gently 
as here described, I believe these dangers can be avoided. 

In a few cases I have successfully stimulated the heart by rapid vibratory per- 
cussion, and to hasten the circulation through it have compressed the heart against 
the chest wall from below, through the relaxed abdominal wall, a sort of cardiac 
massage. Adrenalin, 3 m. of a 1:1000 solution, may be injected into the umbilical 
vein or even the heart. If the child is anemic from blood loss, salt solution or 
blood may be supplied. 

My routine practice in cases of asphyxia pallida is as follows: As soon as the 
child is delivered it is laid on a sterile platter, which hes on the lap; the air-passages 
are cleared by the catheter; the cord is tied and cut; Prochownick’s method (Fig. 
730) is used for thirty seconds, during which time the cardiac pulsations and any 
respiratory action are determined; the tracheal catheter is inserted, and the lungs 
are filled with air systematically for two or three minutes, either by squeez- 
ing and relaxing the chest or by blowing with the mouth, the child being well 
wrapped up; the tracheal catheter is removed, cleared, and again inserted; the in- 
fant is placed on a hot-water bag, the operator arranges things conveniently and 
keeps up artificial breathing until the child recovers or its condition shows that 
further effort is useless. Several instruments—the lungmotor, the pulmotor— 
have been recommended for artificial respiration (Kngelman). No instrument can 
surpass in efficiency and safety the simple tracheal catheter. A valuable addition 
to our remedies is lobelin—a small ampule into the deltoid repeated in fifteen 
minutes if needed. Its action is sometimes dramatic. 

' How long to keep up efforts at revival depends on the case. Usually an hour 
suffices to show if there is any hope at all of saving the infant, and the remedial 
measures should be kept up for two or even three hours if the heart beats. Smith 
has shown with the electrocardiograph that the heart activity may continue for 
three hours after apparent still-birth. Cases are on record of recovery after two, 
three, and even four hours’ effort. With a cerebral hemorrhage or a fracture at 
the base, the heart may beat as long as the blood is kept supplied with oxygen. 
In one such case I kept up mouth-to-lung insufflation for nine hours steadily, the 
heart beating strongly and the child’s color being good until I stopped, when the 
circulation gradually ceased, there not having been a single gasp to reward the 
rt. 
Bee eee taisat aAsphysiated and premature children and children delivered 
by severe operative procedures should always be watched for the first hours and 
days after labor. Not seldom they develop, in a few minutes to a few hours, a 
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secondary asphyxia. This is due, usually, to atelectasis pulmonum, but the 
author has reason to believe that there is some pulmonary circulatory trouble 
in addition, and occasionally the x-ray discloses a large thymus. In other 
cases a small hemorrhage occurs in the medulla. The child may be found dead 
in its crib, or it may turn pale, cyanotic, with a reddish line at the skin margin 
on the lips; it whines or grunts at each expiration; soon it becomes uncon- 
scious, will not ery on being hurt, and dies under a slow asphyxia. These chil- 
dren are also more subject to icterus, to hemorrhagic disease, melena, to sepsis, 
especially the bronchial and intestinal forms, and if they grow up are not likely 
to be so strong as other children—chronic atelectasis. Unless they can have 
mother’s milk, they often die simply from exhaustion. The treatment of second- 
ary asphyxia with atelectasis is not at all satisfying. I have tried all known methods 
of distending the lungs and have failed. The lung is solid with exudate. Often 
cerebral hemorrhage is the cause of the secondary asphyxia, the pathologic basis of 
which is pulmonary edema. Attacks of syncope are treated with the warm bath, 
the incubator oxygen insufflation, and artificial respiration. 


INJURIES TO THE CHILD IN BIRTH 


Manifestly, it is impossible to consider all the injuries which the infant may 
suffer during birth. Only a few of the most common and most important will be 
described, and as many of the others as possible named. A glance at the list will 
show the reader what a gantlet of perils the infant runs on its way into the world. 
Since a great many of them are preventable, the list will also show what a heavy 
responsibility rests on the shoulders of the modern accoucheur. 

The Head.—Caput succedaneum, the soft, boggy tumor which forms on the 
presenting part in prolonged labor, was discussed on p. 150. It must be dis- 
distinguished from cephalhematoma, which is a hemorrhage under the periosteum of 
the skull (Fig. 733). Cephalhematomata are always due to injury, which may be 
made by the accoucheur in forceps or breech extraction, especially in cases of 
spacial disproportion, or by the natural forces, even during delivery over a tight 
perineum. I have seen 4 cases after spontaneous breech deliveries. Fissure of 
the bones, that is, linear fractures, often accompany the blood extravasation. 
They may be single or multiple, are always limited by the sutures (unless the latter 
are ossified), and are absorbed in from two weeks to three months, depending on 
their size. At the edge, where the periosteum is lifted up, a ridge of bone develops, 
and this requires still longer time to disappear. Bone salts are sometimes deposited 
in the elevated periosteum. The diagnosis is easy; there is a soft, non-pul- 
sating, fluctuating, elastic tumor over one of the flat cranial bones. In the 


differential diagnosis caput succedaneum, hernia cerebri, and neoplasm are to 
be considered. 


CaputT SucCEDANEUM. 


CEPHALHEMATOMA. 
1. Is present at birth. I. _ not appear for a few hours or days after 
irth. 
2. Soft, boggy, and pits on pressure. 2. Soft, elastic, no pitting. 
3. Not well circumscribed. 3. Sharply circumscribed, and with a distinct, 
; sometimes hard, edge. 

4. Dark red, mottled, sometimes purple and 4. Unless under a caput, normal skin 
ecchymotic. ; 

5. Lies over sutures. 5. Limited by sutures to individual 

6. a on skull and seeks dependent por- 6. Fixed to aie originally ie ve ee 
ions. 

7. Is largest at birth and grows smaller, dis- 7 


. Appears after a few hours, grows larger for a 


time, and disappears only after weeks or 
months. 


appearing in a few hours. 
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; In hernia cerebri the location of the tumor, the more or less marked peduncula- 
tion, the translucency, the impulse when the child cries, the meningeal symptoms, 
will make the diagnosis easy. 


Fie. 733.—DousLe CEPHALHEMATOMA. 
This followed a spontaneous and relatively easy delivery. 


Fic. 733a..-CePpHALHEMATOMA (from the collection of Dr. W. W. Jaggard). 


Direct injuries to the scalp; cutting by forceps; pressure necrosis from con- 
tracted pelves and exostoses; punctures and tears with instruments under the mis- 
taken idea that the scalp was the membranes; tearing off of an ear, crushing of the 
nose (later deflected septum and ethmoid troubles); subcutaneous hematomata in 
the cheeks and neck from forceps; fracture and dislocation of the Jaw (breech extrac- 
tions); tearing off of an eyelid; complete enucleation of the eyeball; conjunctival 
hemorrhages, corneal opacities—all these I have seen either in my own or in con- 
sultation practice. Wolff and Paul have found retinal hemorrhages and detach- 
ment in a large percentage of normal labors, and almost always after operative 
delivery with more or less asphyxia. Fracture of the orbital plates; hemorrhages 


55 
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into the chambers of the eye and around the eye (exophthalmos), in the optic nerve; 
dislocation of the lens; paralysis of the eye muscles (from intracranial as well as 
extracranial trauma); congestion of the optic nerve vessels and secondary atrophy 
of the bulb—have all been reported, and should lead to care in operations (Wolff, 
Lequeux). Similar hemorrhages occur in the ears, and may cause deafness. It 
would be interesting to learn how many deaf-mutes had difficult births (Voss). 
Other Injuries.—Fractures of the skull have already been considered. The 
spoon-shaped and grooved depressions of the bone which need not always be com- 
plicated with fracture or fissure are the commonest, but fracture at the base, 
abruption of the occipital plate from the condyles (with breech extraction); lacera- 
tion of the capsular ligament between axis and atlas, and rupture of the sutures 
have been observed. Tearing of the tentorium cerebelli deserves special mention — 
as a cause of cerebral hemorrhage (Beneke, Holland). Vischer reports 51 cases of 
it in 186 children stillborn or dying shortly after birth. One occurred during 
cesarean section, others in natural birth. Hedren found 50 of 65 cases of cerebral 
hemorrhage followed spontaneous delivery. (See Spencer, Schaefer, Fig. 734.) 
Hemorrhage into or on the brain 
may accompany a fracture, a fis- 
sure, or come from rupture of a 
cerebral or meningeal vessel some- 
times caused by extreme overlap- 
ping of the cranial bones in cases of 
marked molding of the head, the 
sinuses being compressed; it may 
be the result of asphyxia—indeed, 
from no apparent cause, as in one of 
my cases after a spontaneous labor 
attended with no compression of the 
head and no anaérosis. The child 
may have hemophilic tendencies and 
a shght trauma causes hemorrhage 
not alone into the brain but in other 
parts of the body, as I have fre- 
quently observed. Rodda has 
proved that in such cases the co- 


- Fig. ae mv Fatx AND TENTORIUM. agulation time of the blood is in- 
rawn from a Specimen in the University of Munich. Cour- a S 
toay Of Praha Deas o ereased. The clot is almost always 


subdural and bilateral. Syphilitic 
children are predisposed to brain hemorrhages (Osler). Bleeding may take place 
in the spinal canal also, and be limited here. 

The symptoms come on within three or four days—usually the second day— 
and if the bleeding is a siow one, may last a week or more. They are restlessness, 
crying, refusal of food, inability to swallow, twitchings of groups of muscles, of one 
whole side, or general tremors, especially of the lower jaw, signs of local irritation 
for example, chewing or sucking movements, irregular pupils, nystagmus, sharp, 
high-pitched, cramp-like cry, coma, cyanosis of the lips, often fever, even 103° EF. 
pallor of the skin with dermographism, rapid and irregular respiration sometimes 
Cheyne-Stokes’, rapid pulse, 160 to 180, prominent tense fontanels, Sonalie 
rigidity of the body, then paralysis with cyanosis, cessation of respiration oad 
finally of the heart. Edema of the retina shows the increased intracranial pressure 
(Kearney), and the spinal manometer at lumbar puncture may measure it. 

_ The prognosis of cerebral hemorrhage is not absolutely bad. A few of the 
children presenting even positive signs may recover, but usually the later history 
is unfavorable—epilepsy, idiocy, spastic paralyses, ete. 
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Mild symptoms of “‘meningisme’”’ are not seldom observed after operative 
deliveries. They are probably due to acute cerebral congestion, possibly with tiny 
hemorrhages, and subside in a few days. The treatment of cerebral hemorrhage 
in infants is symptomatic. It consists of the administration of sodium bromid 
and chloral, of each 2 grains per rectum every six hours; mother’s milk, and quiet; 
ice-cap. Human blood or horse-serum should be administered as an attempt to 
arrest the bleeding. Lumbar puncture may be used for diagnosis; sometimes it is a 
curative measure (Sharpe). The same is true of puncture of the fontanels, and in 
appropriate cases this should be tried. If the symptoms point to cortical pressure, 
that is, if they are localized, trephining should be considered. More is to be hoped 
from a decompression operation than we have heretofore expected (Commandeur, 
Seitz, Cushing). Henschel collected 16 cases; 7 recovered. (See Blanco, Meyer). 


The differential diagnosis between subtentorial and pretentorial or cerebral hemorrhage can 
sometimes be made. Spasm, convulsions, twitchings of face and extremities, increased reflexes, 
slow pulse and respiration, bulging of the fontanels, irregular pupils, paralysis of cerebral nerves, 
exophthalmos, conjunctival hemorrhages—these symptoms point to hemorrhage over the hemi- 
spheres. The child cries much in a loud high-pitched tone. Spinal puncture is negative, but 
aspiration of the subdural space will often help in the diagnosis. The needle is inserted at the 
outer angle of the large fontanel, being directed backward under the parietal bone. Both sides 
are punctured, and if necessary the posterior fontanel also. 

In subtentorial or peribulbar hemorrhage the breathing is irregular, convulsions less marked, 
the cyanosis greater, the child is quieter, the symptoms come on earlier and follow more immedi- 
ately the asphyxia after delivery. Spinal puncture gives bloody fluid. If the blood is too firmly 
clotted all punctures may be negative. 


Facial paralysis frequently results from injury to branches of the nerve as they 
pass through the parotid gland (Rossenbeck). Forceps are usually to blame, but 
abnormal attitude of the child, for example, sharp flexion of the neck on the shoulder, 
may cause it (Dahlman). It may be due to primary agenesis of the ear vesicle 
(Carlsson). Central lesions of the nerve are due to cerebral trauma and hemor- 
rhage. Here the paralysis comes on after the first day, and in the peripheral 
forms it appears right after delivery. Usually in a few hours to a few days the 
facial deformity is gone, but it may last three months or longer. In central types, 
and if there is a fracture of the temporal bone, it may be permanent. The paral- 
ysis may be only part of a congenital facial hemiatrophy. The differential diag- 
nosis between the two types is made on the usual lines; peripheral paralysis, when 
there is extensive involvement of the distribution of the nerve, lagophthalmus, 
absent reflexes, etc., and central, when the eye is not involved, the reflexes present, 
and there are other cerebral symptoms, etc. No treatment is required. In the 
chronic cases muscular atrophy should be prevented by massage and electricity. 

The Trunk.—Fractures of the spine, disruption of the vertebree, separation 
of the condyles from the occipital plate, dislocation of the atlas on the axis, occur 
in violent breech deliveries and cause instant or rapid death. In nearly all cases 
they are errors of art. Palpation of the spine from the outside or through the 
pharynx will enable the diagnosis to be made. Complete avulsion of the trunk 
from the head is rare; the head may be torn off the body, or the body from the 
head, leaving the latter in the uterus, 2 cases of which have come to my knowl- 
edge. Unless the tissues are pathologically soft, macerated, or actually brittle, 
such an occurrence is the result of delirium operatorium, an acute lapse of 
operative reason which may affect the accoucheur after much loss of sleep, the 
nervous wear of a prolonged labor, the exactions of the family, combined with the 
sudden appearance of extraordinary difficulties. The head in these cases is usually 
easily removed, but it has been left, to come away finally by prolonged suppura- 
tion, with fistulas, lasting months or years, or the woman may die of sepsis. 

Traumatism of the skin (face by forceps, arms in delivery of the shoulders) 
may cause indurations more or less deep. They are usually absorbed in one to 
six weeks, but may suppurate (Ehrenfest, Monograph, Birth Injuries). 
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Injury of the sternocleidomastoid muscle is not so rare an accident as epee! 
would show it to be. It is often overlooked or intentionally secreted for fear of t : 
legal responsibility which older authors erroneously attached to it. Rupture Oo 
a healthy sternomastoid can be brought about only by very violent traction, com- 
bined with extreme torsion of the head. I have often demonstrated the possibility 
of turning the head of a newborn infant through an arc of 200 degrees or more 
without even making it ery. The blade of the forceps may directly crush the muscle, 
but even this injury, in the absence of antecedent disease, 1n my opinion 1s not likely 
to cause permanent caput obstipum. ; 

Sippel found atrophy of the muscle, hematomata in various stages, and fibrous 
changes, degeneration and scar formation, which even extended to neighboring 
fascie and muscles. Without doubt—and in this the author is sustained by 
Pincus, Sippel, and Petersen—the muscle was already shortened and pathologically 
altered while the child was still in utero. Caput obstipum is a congenital dis- 
ease and may follow normal and easy labors, with and without injury to the muscle 
produced at birth, all of which is important from a medicolegal point of view. In- 
deed, the frequent concomitant facial hemiatrophy points to a central origin of the 
disease. Shortening or rigidity of the muscles will be found not infrequently in 
newborn children which have lain in the uterus in a cramped attitude for longer 
periods, and especially if the liquor amnii is scanty. This has been demonstrated 
by the x-ray as early as the seventh month. Indeed, the head of the child may be 
flattened or twisted. For example, in breech cases, in primipare, the posterior sterno- 
mastoid is shortened and the anterior parietal bone flattened; in multiparz, owing 
to the pendulous belly, the posterior parietal is flattened and the anterior sterno- 
mastoid shortened. Sometimes the arms or legs of the child are fixed in bizarre 
attitudes by shortened muscles, and it requires some force to straighten them. 

If the healthy muscle is crushed or torn, whether or not a hematoma forms, 
spontaneous recovery is the rule, and shortening is absent, a fact which experience 
in general surgery will confirm. If the injured muscle becomes infected, by way 
of the blood, from the bowel, the navel, or the lungs (Mikulicz), a myositis may 
occur and shortening will follow. Hematomata which usually call attention to 
the disease are observed shortly after birth as a hard knot in the muscle, which is 
only slightly tender. Myositis is found later—fourth to twenty-first day—as a 
hard, fusiform swelling of the whole muscle, exceedingly tender, together with 
febrile symptoms. Myositis causes the child to ery much, especially when handled; 
indeed, these symptoms may attract attention to the trouble. The early diagnosis 
is easy—one finds the head inclined to the affected side, the tenderness, and the 
tumor. In paralysis of the nervus accessorius the head is turned to the well side. 
This latter is similar in cause to facial paralysis, and usually heals quickly. In later 
life dislocation of the vertebre and facial hemiatrophy come up for consideration. 

Treatment of injury to the sternomastoid and of the other cervical muscles 
consists of prevention, in the first place, and rest of the muscle after it occurs. 
During breech deliveries the possibility of injury must be borne in mind, but dur- 
ing forceps operations it is usually impossible directly to protect the muscles, except 
by a strict observance of the indications and proper technic. After delivery the 
child is to be handled as little and as carefully as possible, the nurse being prop- 
erly instructed. In several cases I had the infant strapped to a well-padded board 
like a papoose for a week, and bathing omitted (Couvelaire, Behm, Fitzsimmons). 
Operation in the early weeks is sometimes advisable. 

Injuries to every one of the viscera of the chest and abdomen have been re- 
ported, rupture with hemorrhage being the usual finding. Fractures of the ribs and 
sternum in version and breech extraction have occurred. In one case I found that 
the attending accoucheur had dilated and ruptured the anus, thinking it was the 
tightly closed cervix, and in another the child’s perineum and rectovaginal septum 
had been torn through under the same erroneous impression. The swollen scrotum 
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has been held for the membranes and punctured. Spontaneous rupture of the um- 
bilical cord occurred in two cases in the service of the Chicago Lying-in Hospital 
Dispensary, in one of which the child died. The cord in one case was very brittle. 
During a forceps operation [ inadvertently cut the cord clean across with the very 
tip of the blade. Tearing of the cord off the placenta, off the belly, once with strip- 
ping up of the abdominal wall, rupture of the veins, rupture of a large varicosity, 
have all been observed, either with or without the action of external trauma 
(important medicolegally). A too brittle cord, coiling, or a knot is usually respon- 
sible for the Spontaneous injuries. Rupture of the liver, of the spleen, of the gut 
has occurred in natural birth (Hedren). 
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Fig. 735.—SeMIDIAGRAMMATIC, TO SHOW THE ParT or CreRvicAL PLexus INJURED BY ForRCED DELIVERY. 
This 3 the so-called Erb’s point. Sketches below show usual mechanisms of injury, traction, and compression. 


Paralysis of the muscles of the extremities is not an infrequent result of 
severe operative deliveries. Central cerebral or spinal cord lesions ae. Le in 
extensive paralysis, often with rigidity and athetosis, for Saal, ees Hee 
paralysis (Little), diplegia, hemiplegia, paraplegia. Of the local es alysis, ae ne 
Erb’s is clinically the most important, though isolated paralyses a ee 
occur—for example, one whole arm, the forearm and elbow, from brachia ithe 
injury or callus. Erb’s paralysis is due to injury of the fifth and eee i oots 
of the brachial plexus—the upper arm type. Klumpke s paralysis is due 4 ae 
age of the seventh and eighth cervical, sometimes the first JADE roo es he 
lower arm type. Sever found 25 per cent. of 1100 cases had whole ead eat 

The pathology of the injury has been much discussed. The o “ no 
were that the nerves were compressed as they issue from between the scaleni 


870 THE PATHOLOGY OF LABOR 


muscles; that they were caught between the clavicle and the first rib; that a broken 
clavicle tore into the cervicobrachial plexus; that the roots were torn out of the 
spinal cord. Adson found that great force applied in an especially unfavorable 
direction was required to tear the nerves, and believed that destruction of the deep 
cervical fascia with injury of the perineurium causes the paralysis. Thomas be- 
lieves that these palsies are only part of a more extensive shoulder injury, that 
there is a subluxation of the head of the humerus, and extravasation of blood in the 
plexus with scar formation. 

The paralysis is usually a traction lesion and may be unilateral or bilateral. 
Compression by the blade of the forceps and by callus formation 1s also to be 
mentioned, and in these cases the paralysis is a little more likely to disappear. 
The muscles involved are the deltoid, the 
supraspinatus and infraspinatus, the coraco- 
brachialis, brachialis internus, the biceps, and 
in some cases the supinators longus and brevis. 
A characteristic position is assumed by the 
arm. It hangs flaccid at the side of the chest, 
with the hand rotated inward, the thumb point- 
ing back. Flexion of the forearm on the arm 
and supination are impossible. Sensibility re- 
mains intact, but muscular atrophy is rapid. 
The prognosis is fair, most cases recovering, a 
few with some weakness of the arm, and rarely 
complete palsy. Babies in whom the signs are 
mild, and perhaps due to bruising, with ex-. 
udate around the nerve-roots, may recover, 
but if the paralysis shows no improvement in 
a month, or if pupillary inequality or neuritis 
exists, the outlook is gloomy. 

The greatest field les in prevention. In 
ordinary labor, during the delivery of the 
shoulders, care must be taken not to lift the 
head up nor to pull it down from behind the 
pubis too sharply, and in breech cases the neck 
may not be stretched too much, nor the fingers 
allowed to draw directly upon the cervical mus- 
cles and nerves. The head may not be twisted 
on the shoulders, particular care being required 
when the neck is already on the stretch. An 

ly x-ray picture should be taken to determine 

Fic. 736-—Casp or Ene’s Paratyss, 1 & broken bone is the cause, or a subluxation 

of the head of the humerus, or a fracture of the 
neck. In the differential diagnosis central lesions, syphilis, ete., are to be considered. 
Treatment is on general neurologic lines. The affected arm is held quiet in a 
comfortable position for ten days, then gentle massage and passive motions are 
given. Lately, nerve transplantation operations are being done on such cases 
(Taylor, Sharpe). If the roentgenogram shows the shaft of the humerus broken 
from the epiphysis, an osteoplastic operation should be performed. 

Fracture of the bones of the extremities, especially of the clavicle, is quite com- 
ee A critical examination of newborn children, as Riether has done, will 
show that this occurs much oftener than is expected. It may be the hard lump 
ae be cs tate eatin one attention. Clavicle fractures occur from 
Tee nie nes ene S 2 he bone in breech presentation, or indirectly by 

ead, the bone being caught between the source of the 
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power and the pelvis. Bringing down the arms in either head or breech presenta- 
tions, pulling up or down on the head to deliver the trunk, pulling with the finger 
in the axilla, and even the power of natural labor when the shoulder stems against 
the pelvis, may break the bone. I observed one fracture of the clavicle in a spon- 
taneous labor with very strong expulsive pains, and heard the bone crack. If, after 
every operative delivery, the child be carefully inspected for injuries, such a frac- 
ture will not escape notice—mobility, crepitus, and deformity being present. Green- 
stick fracture may occur. The favorite site is the outer third, but the middle 
may break under direct pressure, and the bone may break at, or be torn from its 
attachment to the sternum or scapula. The treatment is simple. A small pad of 
absorbent cotton is placed in the axilla, the arm bandaged to the side, and the 
bandage well sewed in place. 

Fracture of the humerus results from direct trauma in delivering the arms. I 
have twice deliberately broken this bone to save the child and succeeded. Separa- 


td 


Fic. 737.—FRacture or Ricat Cuavicue. 


tion of the diaphysis from the epiphysis is much more common, and more serious 
because it may easily be overlooked. The epiphysis is rolled out, the arm rolled in 
(like an Erb’s paralysis), and if healing is thus allowed, permanent disability and 
shortening result. To prevent such injuries, the proper technic should be practised 
in an arm and shoulder delivery. Dislocation of the humerus is very rare—usually 
a fracture is mistaken for it. 

Fracture of the femur is almost always an error of art, too much force, or force 
applied in a wrong direction, being the cause. Bringing down the leg with bad tech- 
nic, grasping it improperly, and pulling out of the axis of the pelvis are usually re- 
sponsible. Nowadays few accoucheurs put the forceps on the breech, or use the 
blunt hook or slings. Even the fingers in the groin may break the bone. Disloca- 
tion of the femur is rarer than fracture, but separation of the epiphysis 1s com- 
moner. It may be impossible to distinguish between congenital and acquired 
dislocation of the femur—indeed, a traumatic dislocation can hardly occur, fracture 
of the epiphysis usually being the result of force exerted on the joint. 


872 THE PATHOLOGY OF LABOR 


Spontaneous fracture of any of the long hones may occur 1n labor. In one 
of my cases 2 children of one mother had broken clavicles because of fragility 
of the bones. Besides fractures, the extremities may be torn or bruised or infected 
by the attendant, or they may suffer pressure and gangrene by being imprisoned 


between the head and the pelvis. “ima 
A very important consideration is the medicolegal aspect of all these injuries, 


lsince too often the physician has to defend himself against damage suits because 
of them. While it is true that most of these traumatisms can be prevented by 
proper application of our art, it is equally true that, with few manifest exceptions, 
they can be brought about by the forces of natural labor alone. Since this is a fact, in 
any given medicolegal case it will be necessary to prove that the particular injury was 
plainly due to carelessness, ignorance, or lack of skill on the part of the accouch- 
eur. In passing judgment, also, these things must be borne in mind: Our medical 
schools do not as yet furnish enough material so that the general practitioner can 
get the proper training to meet all the emergencies that may arise; the surround- 
ings of the labor case in a home; a low bed and inefficient assistance or none; the loss 
of sleep; the nervous wear and tear of a confinement case, and the state of mental 
fatigue in which the accoucheur often has to undertake the most dangerous and 
delicate operations, involving two lives; and, finally, many of the accidents named 
have occurred in the hands of the best obstetricians the world has known. 
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SECTION VII 
PATHOLOGY OF THE PUERPERIUM 


Nowapays the puerperium, aside from after-pains and minor disturbances 
of urination and of lactation, is usually an uneventful convalescence. When the 
soreness is gone from the muscles and joints and the body functions are ordered, 
which requires about seventy-two hours, the puerpera should feel as well as, if not 
better than, she ever did. Two dangers, however, beset her: infection of the 
genitalia and infection of the breasts. Naturally, a woman at this time may be 
seized with any general or local disease, as typhoid, pneumonia, the exanthemata, 
erysipelas, etc., and such affections are usually aggravated by the puerperal state. 
In importance, however, puerperal infection overshadows everything else. 


CHAPTER LXIII 
PUERPERAL INFECTION 


PuERPHRAL fever is a term introduced by Richard Morton in 1692 to apply 
to an acute febrile disease which seized lying-in women and exhibited a high degree 
of fatality. Willis (about 1662) wrote of “febris puerperarum.”’ 


History.—In the primitive practices of savages untouched by civilization are found many 
evidences that puerperal fever existed among them, and that means of prevention were adopted 
—for example, the isolation of the parturient and puerperal members of the tribe, the cleansing 
bath in a stream after labor, the fumigations of the vulva with aromatic herbs, fumigation of the 
apartment after the puerpera left it, washing the belly with banana wine, etc. In the Ayur Veda 
of Susruta, a thousand years before Christ, it ismentioned. Hippocrates (400 8B. c.) describes cases 
of it so accurately that the words could well be read in a modern class-room. He mentions epi- 
demics of the fever. Celsus and Galen describe it, and historic references to it throughout the 
middle ages are numerous. ‘The first authentic report of an epidemic of the disease is given by 
Hervieux, and is said to have occurred in Leipzig in 1652 to 1665. The first lying-in ward was 
established in Paris at the Hétel-Dieu, and here the great obstetricians, Mauriceau, de la Motte, 
Portal, and Peu, obtained their experience. Mauriceau states that, in 1660, an epidemic of 
puerperal fever broke out in the city of Paris and in the Hétel-Dieu, and here two-thirds of the 
women delivered died of it! Even in 1831 the mortality still was 9 per cent. in the Paris Maternité. 
In 1750 and 1761 epidemics occurred in London; in 1772, in Edinburgh; in Berlin in 1778—to 
mention only a very few of those reported. Since the maternities were opened to students at the 
same time the states placed dead bodies at the disposal of the universities for study and instruction, 
it is easy—for us—to see why the scourge increased. In Vienna, where the postmortems of the 
great Rokitansky were so assiduously visited by the students, the disease raged fearfully. In 
1842 the mortality of the women varied, with the months, from 18 to 31 per cent. Every day there 
were two or three autopsies on such cases, and the students went directly from the morgue to the 
lying-in room. In England the disease was very well known, and it was there considered con- 
tagious, like smallpox. (For History, see Fasbender, Mauriceau, Semmelweis, Holmes, Sinclair.) 


Definition.—Puerperal fever, or puerperal infection, is a general term embrac- 
ing all the conditions, usually of a febrile nature, but sometimes non-febrile, affect- 


ing puerpere, originating from infection of the genital tract at any point of its 
extent. 
It matters not whether the symptoms be mild, lasting but a few hours or many 
days, whether there be a vulvitis, an endometritis, or a septicemia, whether one 
873 
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of the milder forms of saprophytic bacteria or the most virulent streptococcus be 
causative, whether the patient has fever or rapid pulse—if the complexus of symp- 
toms points to a genital infection, the woman suffers from puerperal fever. This 
definition shuts out small-pox, malaria, the essential infectious fevers, for example, 
typhoid, diphtheria of the throat, erysipelas of all other portions of the body but 
the genitals, etc., and since it includes many and widely differing clinical forms of 
disease, makes a careful classification of these forms necessary. This is not easy. 
The exact nature of puerperal infection has been discovered through the science 


of bacteriology. 


Up to the seventeenth century the theory of Hippocrates was the generally accepted one. 
He ascribed the disease to suppression of the lochia, taking the effect for the cause. Celsus and 
Galen, Avicenna, Mauriceau, Sydenham, and Michaélis accepted this theory. If, as the pre- 
sumable result of fright, of taking cold, etc., the lochia ceased, they were absorbed into the blood 
and caused puerperal fever. Mercurialis, and especially Puzos, of Paris, taught the milk theory. 
During pregnancy the milk secretion begins, but it is all determined to the uterus, where the fetus 
uses it for nourishment. After labor it is excreted by the breasts. If by catching a cold, ete., 
the secretion should be checked, so-called milk metastases occur and cause fever—again mixing 
cause and effect. Then the milk appears in the lochia (the purulent lochia of sepsis), in the peri- 
toneal cavity (the pus of puerperal peritonitis), in the pleural cavities (pus from pleuritis), or in 
the joints (pyemic arthritis). Chemists even claimed to have made butter from the exudate in the 
peritoneal cavity, one saying he had found sour milk and butter under the skin of a woman dead 
of puerperal fever. ~ : 

There was no lack of other notions. Plater, in 1602, said it was a metritis; Hunter, in 1780, 
a peritonitis; Tonnelé, in 1830, a lymphangitis, ete. Mauriceau called it malignant fever, others 
a gastric or bilious fever, puerperal erysipelas, typhus, omentitis, putrid fever, etc. 

Cruveilhier said it was somewhat like typhoid, while the ‘‘essentialistes,”’ as they were called 
in France, among whom are the names of Dubois, Depaul, Litzman, and Michaélis, said it was due 
to a miasm and was a specific contagious process, propagable through the air, and governed by 
telluric, cosmic, and atmospheric influences, etc., a view later held by Fordyce Barker in America. 

Ideas of the indirect transmissibility of the disease had long been held. Levret (Paris, 177U), 

in speaking of Smellie’s leather-covered forceps, asks if contagion could not be carried in the 
blood which decomposes in the meshes of the leather. In England, Charles White, in 1772, said 
that other persons could be infected by the discharges of a septic puerpera; in 1795 Gordon re- 
ferred to the contagiousness of the disease, and Denman, in 1768, declared it was carried by 
physicians and midwives from one puerpera to another. One quotation, whose origin I cannot 
find, states that the disease may be carried on sponges used on several puerpera. Thomas Watson, 
in London, in 1842, taught that doctors carried infection on their hands from diseased puerpere, 
from phlegmons, etc., and recommended chlorin-water ablutions. Dr. Blackman, in Edinburgh, 
in 1845, said that puerperal fever was conveyed by the dirt under the finger-nails. Abstention 
from obstetric practice was enforced on physicians who had a succession of puerperal fever cases, 
even the use of impervious gloves was recommended by Steinau in 1855 and Watson in 1858. 
; In 1842 our own Oliver Wendel] Holmes heard a report of the case of a physician who, 
inoculated at a postmortem, died of septicemia, but before this had attended several women in 
tabor who also died of the same disease. Struck with this association of fatalities, he studied pub- 
lished articles on the subject, and in 1843 presented his results in a paper entitled ‘‘The Contagious- 
ness of Puerperal Fever.” He proved, by an array of clinical reports, that it was carried from one 
patient to another as a contagium, and that, also, it was caused by inoculation of the puerpera, and 
that the sources of infection could be erysipelatous processes as well as cadaveric poisons. He sug- 
gested these rules of prophylaxis: 


“1. A physician holding himself in readiness to attend cases of midwifery 
should never take any active part in the postmortem examination of 
A puerperal fever cascs. 

2. A physician present at such postmortems should use thorough ablu- 
tion, change every article of dress, and allow twenty-four hours or 

cq more to elapse before attending a case of midwifery. 

3. Similar precautions should be taken after the autopsy or surgical 
treatment of cases of erysipelas if the doctor is obliged to unite such 
cue Ae his obstetrical work, which is in the highest degree inex- 
pedient. 


Holmes’ views met violent and bitter opposition from the two foremost obstetric; f th 
time, Hodge and Meigs, and made very little impress 1 Bee ese on 
up ne ree but, uiorenace for ae last Gia 2m Te. Pre een gal seen 

n emmelwels, a young assistant in the clinic in Vi i 
Carl Braun, announced that uenC fever is caus a Be ecb 
genitals, of decomposed animal matter from an 
the genitals, may be the carriers of same. 
result of years of hard work and study. H 
for the instruction of midwives had a 2.7 
doctors had 11.4 per cent., and that the 


later occupied by 
ed by the absorption into the blood, from the 
y source; that the hands, or any article brought into 
He did not come upon this by accident, but it was the 
e noticed that the division of the clinic which was used 
per cent. mortality from puerperal fever, while that for 
children were affected with sepsis proportionately also, 
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Fic. 738.—Ienatz Puitie SEMMELWEIS. 
Below is the monument marking his grave in Buda-Pest, Hungary. 


and year out, in the hospital, but not in the homes; that women who were delivered on the way to 
the hospital seldom sickened; that parturients who had long, hard, or instrumental labors were 
nearly always affected; that one or the other assistant had the most cases; that maternities where 
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nts were not taught showed the best results (except the Paris Matvrnité, where the midwives 
ae autopsies) ; fae overcrowding of the hospital had no influence; that fright and Hei ae 
influences had no effect; that the disease affected the married as well as the single; that the new- 
born children died of the same disease as their mothers; that no alteration of the diet, of the venti- 
lation, of the methods of treatment, produced a change for the better—and all the time the differ- 
ence in the conditions of his clinic from that of the midwives mystified and oppressed him. He 
said: ‘Everything was in question; everything was unexplained ; everything was doubtful— 
only the large number of deaths was a positive fact.’ Finally, the death of his friend, Professor 
Kolletschka, gave him the inspiration. A student had pricked Kolletschka’s finger at an autopsy, 
and the professor died of septicemia. The postmortem of Kolletschka struck Semmelweis by its 
similarity with those he had made on puerperal fever cases. The explanation of puerperal fever 
was then clear. The hands carried particles of cadaveric decomposition into the puerperal wounds, 
and these caused puerperal fever. f ' 

With the ake fe sought the remedy. He instituted washing of the hands, cleaning of the 
finger-nails (!), and the use of chlorin water; later, chlorid of lime solution. The result was dazzling. 
The mortality sank to 1.27 per cent. in 1848, even lower than it was in the midwives’ clinic. 
Later an incident—rather, a calamity—showed him that any decomposing animal matter can be 
causative. Thirteen women lying in adjacent beds were examined in succession by the assistant 
and staff. The first was a case of gangrenous carcinoma of the cervix of the uterus; the rest were 
normal cases—11 of the 12 women died of puerperal fever. Later a woman with caries of the 
left knee became the origin of a run of 19 fatal cases of infection. Experimentally, he proved 
that the introduction of pus and ichor from these women was fatal to puerperal animals. 

At the same time that the mothers’ mortality improved the infections of the new-born were 
substantially reduced. : ; 

Semmelweis’ theory, then, reads that puerperal fever is a resorption fever, brought 
about by the introduction of decomposed animal matter into the genitals. He said that this matter 
could come from cadavers, from infected wounds of all kinds, and was carried into the genital 
wounds, the uterus, the cervix, and the perineum by the finger of the accoucheur, the instruments, 
the douche-nozzle, the sponges, infected air, the bed-linen, the bed-pans—indeed, everything which 
could transport the decomposed animal matter from its source to the parturient canal. He said 
that the disease was only one form of pyemia, that it also occurred in surgical cases, and he recom- 
mended his methods of prevention to the surgeons! But, sad to relate, his words fell on deaf ears. 
If the term “bacteria” is substituted for the words “‘decomposed animal matter,” the definition 
of puerperal infection is perfect as we believe it today. Semmelweis’ theory, like most great truths, 
was not accepted; he struggled with his opponents for fifteen years, when signs of dementia ap- 
peared. He died without the recognition he deserved, in an insane asylum, and, curiously, of 
pyemia. 

With Bretonneau, Pasteur, and Koch, the germ theory of disease was born, and when Lister 
came in the seventies, the true worth of Semmelweis’ work was appreciated. To an obstetrician, 
then, is due the credit of pointing the correct way to modern antisepsis and asepsis. 

While Holmes proved that the propagation of puerperal fever took place by contagion or 
inoculation in a general way, to Semmelweis the credit must be given for having, with unerring 
aim, struck the exact cause of the disease, for having shown unequivocally that it is an infection 
of the genital wounds, and for haying indicated the correct manner of prevention. Holmes 
dropped the subject after a few efforts; Semmelweis fought for his doctrine and the lives of myriads 
of women with all his powers, and quit the struggle, as Sinclair says, only to descend into the 
tomb. _ Sir W. J. Sinclair: Semmelweis, His Life and His Doctrine.) (See Adami.) 

Since 1870 the history of puerperal fever has been that of Listerism. Whereas at first the 
women were delivered under a carbolic acid spray, and the air, which Lister believed was the 
dangerous element, excluded,—one Russian author even wishing the women delivered in an 
antiseptic bath,—later the hands and Instruments were recognized as the materia peccans, and 
rigid antisepsis, both objective and subjective, practised. In the eighties and early nineties the 
women were given carbolic and bichlorid douches before, during, and after labor. This was found 


harmful, and now a more aseptic technic is practised, identical i incipl rit 
ae Seeceaet te eee p ; in principles with that suggested 


Etiology.—Puerperal fever is nothing more nor less than an infectious wound 
disease. Cruveilhier, in 1831, said that the puerpera was a wounded person, and 
Mauriceau, in 1668, called the lochia a wound secretion, likening it to that of an 
amputation. 

Since puerperal infection is a surgical wound infection, it follows that the germs 
which attack surgical wounds will also be found attacking the puerpera. This 
is true. The pathology of puerperal infection is the same as that of surgical infec- 
tions, but, because of the anatomic structure of the parts, the physiologic changes 
of pregnancy, of labor, and the puerperium, with the peculiar chemisms of these 
functions, many variations exist which demand special consideration. 

The following bacteria have been found as positive and probable causes of 


puerperal infection. In collecting these the author has made use of the exhaustive 
articles of Walthard, Schottmiiller, Werner, and Wegelius: 


MODES OF TRANSMISSION TO THE 


Streptococci, hemolytic and non-hemolytic, 
pyogenes, viridans, anaérobius  putridus 
(Schottmiller, Schwarz), ete. 

Diplostreptococcus puerperalis. 

Staphylococcus aureus and albus, some 
hemolytie. 

Bacillus coli. 

Diplococcus lanceolatus pneumoniz. 

Gonococeus of Neisser. 

Bacillus pneumoniz of Friedlinder. 
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Bacillus pyoeyaneus. 

Bacillus proteus. 

Bacillus aérogenes capsulatus (Welchii). 

Bacillus fusiformis and spirilla (often found 
in hospital gangrene). 

Bacillus typhosus. 

Bacillus tetani. 

Bacillus anthracis. 

Bacillus diphtheriz. 

Bacillus influenze. 


A host of other bacteria causing putrefaction and decomposition have been 
found, a few of which may be mentioned: Micrococcus feetidus, Bacillus funduli- 
formis, Bacillus racemosus, Bacillus radiiformis, Bacillus pseudotetani, Bacillus 
nebulosus, Bacillus caducus, Staphylococcus parvulus, and many more, named and 
unnamed, and many bearing several names. 

It is rare to find one of this number the sole cause of the disease. Usually two 
or more, even to the number of 15, have been found. The streptococcus combines 
with the staphylococcus, or the Bacterium coli or pyocyaneus, the latter increasing 
the virulence of the former. Symbiosis usually seems to enhance virulence, and 
sometimes the opposite is true. The proteus and the colon bacillus group, or the 
proteus with the staphylococcus group, may cause bad infections, as do the com- 
binations of coli and Bacillus aérogenes capsulatus. 

Neither the symptoms nor the bacteriologic examination nor the autopsy 
findings will invariably permit us to decide which organism was the causative one. 
A presumptive diagnosis may often be made. 

Sources of the Infection.—These bacteria are to be found in decomposing 
animal and vegetable matter, cadavers, in diseased animals and human beings, their 
excreta, in the air, and in dust. The most important ultimate source, so far as 
our subject is concerned, is the diseased human being. The infectious organisms 
are carried from suppurations, gangrene, ulceration, infections which are excreted, 
as diphtheria, scarlet fever, pneumonia, nasal catarrhs, etc., erysipelas, necrotic 
cancers, lochia (even of normal puerperee), the menstrual blood, and from objects 
soiled with such discharges. In hospitals the medical and surgical wards are 
prolific breeding grounds for dangerous bacteria, and a case of septic abortion or 
mild puerperal infection may easily be the starting point for an epidemic. 

Modes of Transmission to the Genital Tract.—Semmelweis distinguished two 
modes of inoculation—one from without, exogenous infection; and one from within, 
endogenous, which he called auto-infection. 

Autoinfection.—As our knowledge of the subject grew and our preventive 
measures became more and more successful, there appeared those who declared 
that all cases of puerperal infection were exogenous in origin (for example, Jaggard), 
and that, therefore, when a woman took sick with a puerperal process, some one 
was to blame for it. The results of this teaching are still wide-spread and still cause 
a great deal of injustice, because it is not true. Ahlfeld, since 1885, and a few 
others—Winckel, Koch, Tarnier, Doléris—had always maintained that, in addition 
to the inoculation from without (hetero-infection), the woman occasionally became 
infected from bacteria which she carried in her own person—autoinfection. Leo- 
pold, Déderlein, Krénig, Fochier, Pestalozza, and Williams denied the possibility. 
Some of these authors have changed their minds. Ahlfeld distinguished three 
kinds of autoinfection—first, that from bacteria in the genital tract, including the 
vulva (e. g., gonorrhea), whether they entered the tissues themselves or were intro- 
duced by absolutely sterile fingers or instruments; second, that transported to the 
genitai canal via the blood from a distant site of suppuration, such as the tonsil, 
the lungs, a mastitis; and, third, the infection of the genital canal from contiguous 
disease, for example, appendicular abscesses, pyosalpinx, pyelo-ureteritis, thrombo- 
phlebitis. To this might be added a fourth, the inoculation of the patient by her- 
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self with bacteria, either present on her hands, or carried by her from a focus of 
suppuration, for example, ulcus cruris, tonsillitis, a sinus disease, otitis, abscess of the 
breast, an intertrigo, ete. It is hard to differentiate this form from Ahlfeld’s second 
form. With Wegelius, Winter, and Walthard I would prefer to limit the term “auto- 
infection” to those rare cases where the bacteria of the genital tract, including the 
vulva, develop virulence and invade the tissues. It is better to exclude from this 
definition all reference to the transference of infection from distant foci in the body, - 
as well as the admission that even the aseptic hand may inoculate the bacteria 
which were present in the vagina into the puerperal wounds. (See Benthin.) 

The studies by Bumm, Natvig, Wegelius, Krénig and Pankow (1909), Selig- 
man, and Permar (1917), employing very favorable culture-media (grape-sugar 
bouillon and blood-agar), seem to prove that the vaginas of apparently healthy 
women in the last weeks of pregnancy contain streptococci and staphylococci in 
from 15 to 75 per cent. of the cases examined, and that these bacteria, while usually 
living a saprophytic existence, may wander from the vulva, the vestibule, the vagina, 
up into the uterus or into the wounds during the puerperium and cause puerperal 
fever. From general practice we have analogies of auto-infection to draw upon, 
to mention only two examples, the acute pelvic peritonitis of virgins, the result 
of “catching cold” or refrigeration during the menses, and osteomyelitis in children 
after severe exposure. It must also be remembered that cats, pigs, and other 
domestic animals have puerperal fever. 

On the vulva, as was to be expected, streptococci, staphylococci, Bacillus 
coli, Bacillus pseudodiphtheriz, and many saprophytes are to be found, and espe- 
cially if there are pustular or ecezematous eruptions near by, and in slovenly women. 
In the urethra the same germs vegetate. In cystitic urine the same, and Proteus 
vulgaris, with others still. Ascending ureteropyelitis has already been discussed, 
and germs here present may be dangerous to the parturient canal. Even in appar- 
ently normal women bacteriuria occurs, and the streptococcus (author), the colon 
bacillus, and typhoid bacilli have been demonstrated. 

In the vagina, under apparently normal conditions, the following bacteria have 
been demonstrated (Walthard, Bar, Permar, and Wegelius) : 

(1) Facultative anaérobic streptococci of the type of the Streptococcus pyo- 
genes puerperalis. (2) Facultative anaérobic streptococci of the type of the Diplo- 
streptococcus puerperalis. (3) Obligate anaérobic streptococci of the type of the 
Streptococcus anaérobius. (4) Staphylococci pyogenes albus, aureus, and citreus. 
(5) Bacillus coli. (6) Gonococcus. (7) Bacillus funduliformis. (8) Pseudotetanus 
bacillus. ' (9) Bacillus aérogenes capsulatus (Welchii). (10) Bacillus vaginalis 
eee Ne by Joetten to be identical with the Bacillus acidophilus or B. 

‘ acterium pseudodiphtheriz. (12) Micrococcus tetragenus. (13) 
Saccharomyces. (14) Bacillus of Weeks. (15) Bacillus bifidus. (16) Gram- 
positive cocci, diplococci, bacilli, and diplobacilli, and numerous other anaérobie 
and aérophilic cocci and bacilli and streptobacilli. 
errnemaia eer we forms of vaginal secretion—normal, which is 
fa ey i : ae ae Soeneee mucus, and is small In amount; and 
ee aah a Sates 2 5, A or wes mucus, sometimes foamy, usually 
ea Rear 5 ae he ‘ contains numerous pathogenic and non-patho- 

é xe ’ Lrichomonas vaginalis (Hoehne), whereas the normal 
vaginal Secretion contains only the Bacillus vagine, a harml eee . 
certain that the pathologic discharge eee orga 7 Ie ‘ 
than do the normal, but it is not — ee ae sane eects 
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normal conditions, according to the recent researches of Winter, Menge, and 
Walthard, the uterine cavity is sterile, but it may harbor bacteria, and they then 
live in the decidua and fetal membranes. 

Since the bacteria mentioned exist in the genital tract of the gravida, and are 
there even during labor, why does not every woman become infected? First, they 
live as saprophytes, requiring special conditions to develop invasive qualities or 
virulence. We have several analogies. In the mouth and nose the streptococcus, 
the pneumococcus, the diphtheria bacillus, and the staphylococcus may live harm- 
lessly, and only under extraneous influence cause sickness, but they may be infec- 
tious for others. In the intestinal canal the Bacillus coli and other bacteria exist 
under the same conditions. In the horse the tetanus bacillus, very fatal if inocu- 
lated into a wound, lives as a harmless parasite. Second, the vagina has some power 
of purification, at least it has qualities which ordinarily keep the activities of its 
flora within safe bounds—in a way similar to that of the mouth. Déderlein ascribed 
this power to the lactic acid produced by the Bacillus vagine, which makes the 
vaginal secretion unsuitable for the growth of other bacteria. Thus the natural 
vaginal flora may destroy alien and harmful bacteria soon after their introduction. 
Menge believed that phagocytosis going on in the cervix and vagina had something 
to do with it. Perhaps other immunizing forces are at work to produce local cell im- 
munity, and the process will be explained when the biochemical studies in immunity 
of Metchinkoff, v. Behring, Ehrlich, and others are carried to completion. Third, 
during labor there are the mechanical scouring-out of the bacteria, the flow of the 
liquor amnii, and the outpouring of mucus and blood, and the passage of the child 
and placenta, which remove large numbers of bacteria. Fourth, newly let blood 
has antiseptic properties for a short time. The lochia (vide infra) in the first forty- 
eight hours show very few bacteria, while on the third day the increase is marked, 
but by this time the wounds have closed, a bank of granulations has been thrown 
up, through which the bacteria may not easily break, excepting the virulent strep- 
tococcus and the gonococcus, and the cervix has closed, shutting off the uterine 
cavity more or less. Fifth, the downward and outward current of the lochia and 
the mucus covering the surface must also be considered. Sixth, Hofbauer has 
shown that the clasmatocytes in the pelvic connective tissue are much increased 
in number. It is important for the accoucheur to bear these things in mind, so 
that he does not interfere with nature’s methods of protecting the puerperal woman, 
and, as we know, these methods are very effectual. 

Natvig and Wegelius have shown that the flora of the vagina in the puerperium 
is the same as, or at least very similar to that of the vulva, vestibule, and vagina 
before labor, and many of the bacteria mentioned on p. 877 have been demonstrated 
in the lochia of fever-free puerpere. Therefore the bacteria have the power to 
wander into and up the genital tract. In three-fourths of the cases examined the bac- 
teria were found in the uterus itself on the fourth day. They were few in number, 
and almost always all obligate anaérobes, the facultatives being lightly represented. 
On the ninth day 90 per cent. of the cases showed bacteria in considerable number, 
but they were almost entirely obligate anaérobes, only once in 10 cases a faculta- 
tive anaérobic streptococcus being met. In spite of all this, if the woman is not 
molested by meddling accoucheurs, she will almost always recover from her labor 
by grace of the immunities provided by nature, and while mald cases of auto-in fection 
may occur occasionally, fatal cases are exceedingly rare. The practical lesson to 
be learned from these investigations is that the accoucheur should studiously and 
consistently avoid those conditions which render these bacteria virulent and in- 
vasive, and which carry them to regions of the parturient canal where they may un- 
fold their latent powers. Conditions favoring autoinfection are excessive bruising 
of the parts from prolonged labor, great delay in delivery after rupture of the mem- 
branes, the retention of pieces of placenta in the uterus, or membranes which hang 
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down into the vagina and form a bridge on which the bacteria may mount into the 
uterus, or blood-clots in the vagina, lochiometra, and lochiocolpos. 

Hetero-infection.—Infection from without—exogenous infection—is by far the 
most common, and is always first to be thought of when a puerpera develops fever. 
Infection may be brought to the genital tract from the outside In many ways: 

(1) The most common carrier is the physician or midwi fe, rarely the nurse. The 
finger, or an instrument insufficiently sterilized, introduced into the genitalia, deposits 
virulent germs in the tissues. These germs have been brought from a case of puer- 
peral sepsis, from the dressing of an ulcer, or any suppurating or infected wound, 
from a postmortem, an erysipelas case, a cancer, pneumonia, typhoid, scarlet fever, 
diphtheria, from a baby with infected umbilicus or enteritis, etc., from the lochia of 
even normal puerperee, or even the ordinary filth under the finger-nails. The bacteria 
attain great virulence by “passage” through a human being. The attendant may 
have the focus of infection on his own person—a felon on the finger, furunculosis, 
a wet eczema (they often contain streptococci), tuberculosis, ozena (as the famous 
case of Dr. Rutter, of Philadelphia, in the forties), an acute rhinitis, or a pharyngitis. 
A small epidemic in the dispensary service of the Chicago Lying-in Hospital orig- 
inated from the throat of an intern. In the discharges from the nose a hemolytic 
aérobic streptococcus was found in almost pure culture. Some years ago a local 
hospital suffered an epidemic of fatal post-operative peritonitis, and a virulent 
streptococcus was isolated from the throats of many of the nurses and interns, as 
well as from the dust in the wards and operating-rooms. Schatz and Benthin ob- 
served puerperal fever epidemics of similar origin. In these cases the bacteria get 
on the hands, instruments, or sponges, and are thus carried into the genitals, or 
they are expectorated directly on and into the vulva and puerperal wounds, or 
they settle on them from their suspension in the air as droplets or as dust. 

(2) The environment has much to do with the causation of puerperal infection, 
and the author must here express a change of opinion from that held in 1898. In 
my mind there is now no doubt but that many cases of puerperal fever are due to 
the infected dust and air of hospitals and other places where the birth occurs. 
Bacteria from puerperal cases, from the dried pus of suppurations, from the autopsy 
room, the pathologic laboratory, and from the innumerable sources of infection of a 
general hospital, get into the air and the dust, and are carried by air-currents or 
persons to all parts of the institution, including the delivery-room and the lying-in 
chambers. The infection-laden dust settles on the sterilized tables, the towels, the 
hand solutions, and on the vulva. From here the bacteria are carried into the va- 
gina by sterilized and gloved fingers, the instruments, catgut, gauzes, ete. Or they 
settle on the bed-clothing of the puerpera and thus come in direct contact with the 
patulous vulva, whence they wander up into the uterus. The staphylococcus is 
almost always found in the air of closed rooms where people congregate, but in 
hospitals other bacteria also are found. Flies carry pyogenic cocci (Scott). 

The environment is a further source of danger in that the interns, nurses, ser- 
vants, even the patients themselves become carriers of infection, usually in the 
throat and nose, as was already mentioned. Weaver found that the incidence of 
cross-infections and carriers in the Durand Contagious Disease Hospital was very 
much reduced when the attendants used gauze covers for the mouth and nose. 
He also admits the possibility of air-borne infection 
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gauzes for packing. The least number of fevers postpartum, suppurating stitches, of breast ab- 
scesses, Of infected babies I found in cases I delivered at home. The next best results were ob- 
tained in the maternity hospital, and I noticed a change after infected cases were cared for in the 
building. The largest number of infectious complications occurred in the general hospitals, and 
here the percentage varied with the thoroughness of isolation of the maternity ward. The sur- 
gical technic of these hospitals is excellent, and it would be difficult to prove direct contact infection. 
In one case an almost fatal staphylococcus puerperal infection occurred in a patient occupying a 
room Just vacated by a man suffering from a suppurating knee. In this hospital I had three 
streptococcus puerperal infections, two of which were fatal. In one of the maternities a small 
endemic of mastitis occurred in spite of painfully rigorous precautions. 

The children also showed the effect of the prevalence of infectious material. In the general 
hospitals marked rises of temperature on the third to the sixth day were observed in a proportion 
reaching at times as high as 40 per cent. of the infants. In one hospital, indeed, high fever was so 
common that it was considered physiologic, while at home and in the maternity free from infected 
cases a rise of temperature in a new-born was a rarity. In one of the general hospitals two epidemics 
of sepsis carried away 15 infants, in another 3 died from sepsis apparently pharyngeal in origin; 
in all of them intestinal infections with unusual enteric flora were frequent. When discussing the 
mortality and morbidity of obstetric institutions, the children should be given more consideration 
—the newborn child is a sterile medium, and much more sensitive to infection than gelatin and agar. 
Epidemics of otitis media are not uncommon in children’s hospitals. 

Cole and Ruh report a severe epidemic of pemphigus neonatorum which defied all the 
strictest antiseptic measures, necessitating the closure of the institution for disinfection—this in 
1914. Several similar instances were reported to me in 1927. 

A maternity in a neighboring town suffered an epidemic of puerperal infection, which resisted 
all attempts at eradication. The technic of this institution is well-nigh perfect. It also had to be 
closed temporarily—in 1927. Werth and Schroeder, in Wiel, noticed an increase in fever cases of 
women not examined in labor, during the prevalence of a puerperal fever epidemic in the institution. 
Winter (1916) regards as dangerous an apparently healthy gravida who has hemolytic streptococci 
in the vagina, and isolates her as a “‘carrier.”” Zweifel, in 1911, reported a series of deaths follow- 
ing and due to the opening of a stinking abscess in his operating room. Bumm (1912) reports a 
four months’ streptococcus endemic originating from a parturient believed to have fever from 
eclampsia, but really septic. In spite of rigorous antiseptic measures the endemic continued, and 
it did not abate until after the whole confinement suite and all the furniture had been painted. 
Schauta, Chrobak, Leopold, Bumm (1916), Tarnier, Finard, Florence Nightingale, Walthard, 
Zweifel, Mackenrodt, and others demand separate confinement rooms and lying-in wards for 
septic cases. ip ess 

Hektoen and Kirschsteiner have shown that the streptococcus and staphylococcus will live 
dried in the air, exposed to diffuse daylight, from eighteen hours to ten days, and in dark cellars 
over a month. In the Prague maternity during an epidemic of tetanus, Nicolaier’s bacillus 
was found in the dust of the wards occupied by infected cases. v. Eiselsberg proved the tetanus 
spores to be virulent after two and one-half years’ drying on a wood splinter. Benthin, in an 
epidemic of puerperal streptococcus sepsis, found this bacterium on the beds and furniture in 
the puerperal wards. One woman never examined, two hours’ labor, died of streptococcus sep- 
ticemia. Flexner (1916) found active virus in the sweepings from rooms where cases of polio- 
myelitis were lying. The dried secretions of the nose were thus disseminated through dust. 
In veterinary practice the bacterium of infectious abortion is known to be transmitted via the 
respiratory and digestive tracts as well as by the phallus of the bull. It also occurs in milk sup- 
plied for consumption (Mohler). Trillat (1918) proved how readily bacteria may be transported 
by air currents in droplets of moisture, some of these becoming veritable culture-media. Friede- 
wald and Deicher (1926) using Dick’s methods, proved that the Streptococcus scarlatin can float 
about in the air of the sick-room, and lodge in the throat, possibly keeping up the infectivity of a 
carrier. ; 

It is not an unreasonable assumption, that the bacteria may settle on the open wounds of 
puerpere and the newborn and create infections. 


(3) The preparatory bath before delivery may be a source of danger. In a general 
way the water is not infectious. In Philadelphia, some years ago, an epidemic 
af tetanus was probably due to the use of unboiled Schuylkill water. 

Stroganoff proved that the bath-water obtained access to the vagina when, as 
in multipare, the vulva gapes more or less, and other laborious investigations have 
been made. The question can be very simply decided by asking multiparous women 
whether the bath-water enters the vagina. Most of them answer in the affirma- 
tive; therefore, the scales of epithelium and soil from the whole body, mixed with 
the water, and some of the bacteria, must gain entrance to the vagina. If a woman 
has an ulcer or other suppuration on her body, the danger is greatest. In such cases 
the general bath should be forbidden. Bumm, when in Halle, reported two cases 
of severe vulvar streptococcus infection occurring from baths in a tub in which old 
culture-tubes of the streptococcus had been washed. During the process of shav- 
ing and vulvar disinfection preparatory to labor, infected hairs, scurf, suds, ete., 
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may be carried into the gaping vulva. That puerperal infection can be vee 
from one patient to another on the bed-pan, douche-points, ete., is a fact known 
since before Semmelweis emphasized it. : 

(4) The husband is a source of infection. Among the lowest classes coitus In 
the latter weeks of gestation is by no means rare, and it has been performed even 
during labor. Kisch refers to the practice of certain midwives who ask the hus- 
band to have intercourse with the parturient to stimulate the labor-pains. In one 
of the fatal cases of sepsis in the dispensary service of the Chicago Lying-in Hos- 
pital the bag of waters was ruptured by the act, and the child was born before the 
arrival of the physician. In another coitus was performed thrice during the night, 
pains beginning at 3 a. M. and delivery being completed at 11 a. M. Lustgarten, 
Wassermann, and others have shown that the streptococcus vegetates In the urethra 
of healthy men, Asacura finding it in 12.5 per cent. of 112 cases, and, further, the 
staphylococcus group and ysendodiphtheria bacilli are often found. In the dis- 
eased urethra streptococci, pyococci, diplococci (Gram-negative), gonococci, Bac- 
terium coli, and cocci which resemble the Diplostreptococcus puerperalis have been 
found. Entirely apart from the finding of bacteria in the urethra, it is certain that 
the penis is never sterile, and, if it were, it would carry in bacteria from the vulva, 
and Zangemeister has shown they may live a long time. 

(5) The patient herself may carry infection to the genitalia on her fingers. I 
have seen severe and even fatal puerperal disease result from a carbuncle on the neck 
(a precipitate labor), a running ear (a streptococcus infection following influenza), 
ulcus cruris, a paronychia, and there are on record authentic instances of the trans- 
portation by the patient of virulent organisms from other distant parts of the body 
to the ‘genitals, for example, from the purulent cavity of an artificial eye, from a 
weeping eczema, a mastitis, an intertrigo. How often in such cases the germs are 
carried by the blood-stream to the puerperal wounds, instead of by the hands, can- 
not be determined. It seems probable, in several reported cases of tonsillar 
abscess, in influenza, erysipelas, scarlatina, and pneumonia, that the infection was 
thus transmitted. 

A suppurating or inflammatory focus in or near the genital tract is often a 
source of ‘danger. In my own experience a vaginal abscess which ruptured during 
delivery caused an extensive bilateral parametritis; a cervical erosion, a septi- 
cemia; an appendix adherent to the tube caused a fatal endometritis and bac- 
teremia; a gonorrheal vaginitis, late infection and pyosalpinx; a non-gonorrheal 
vaginitis, an endometritis saprophytica with toxinemia; a recto-uterine fistula, 
fatal peritonitis; a gangrenous myoma, a severe toxinemia; infected urine (strep- 
tococcus), septicemia, and double phlegmasia alba dolens. Cases are reported 
of puerperal fever from ruptured appendical abscesses, from cystitis, from bar- 
tholinitis (gonococcus and streptococcus), from cancer of the uterus, from eczema 
and intertrigo pudendi, from enterocolitis (streptococcus and Bacterium coli). 
It must be added that many women affected with the diseases mentioned above 
go through labor without the development of infection, it being the case that the 
woman’s local and general immunities have been sufficiently developed to repel 
the invading microérganisms. 

; Predisposing Causes.—(1) Pregnancy itself favors the attack of bacteria, 
which is perhaps explained by the changes in the liver, in the kidneys, and the 
demineralization of the tissues. Animals are more sensitive to infection at this 
time. (2) The shock of labor, which is really a surgical operation, comprising the 
making of wounds, many of which are contused, and the bruising of the peri- 
toneum, lowers the vital resistance. (3) All conditions which reduce the vitality, 
as profuse hemorrhages, | eclamptic toxemia, coincident affections, as typhoid, 
pneumonia, grip, syphilis, cardiopathies, alcoholism, overwork, hunger, mal- 
nutrition, etc. (4) Lack of thyroid or action of other blood-forming glands 
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may be operative. (5) Prolonged labor, especially after the rupture of the bag of 
waters, because of the frequent vaginal explorations, and the greater time and 
opportunity for bacteria to wander upward, increases both the frequency and the 
severity of the infections. Demelin, in 513 cases, has shown that, as the time elaps- 
ing increased from twelve hours to five days, the percentage of infections increased 
from 0.8 to 11.26 per cent. The bad influence of exhaustion deserves repetition 
here. (6) Operative interference, because of the wounds, contusions, and the bacteria 
introduced from without, increases both morbidity and mortality. Too early rup- 
ture of the bag of waters acts in this way; the hard head tears the cervix instead of 
dilating it softly, and, besides, dry labors often have to be terminated instru- 
mentally. (7) Retention of pieces of placenta, of membranes, and of blood-clots 
favors infection, the most dangerous being the placental remnants. The glycogen 
and peptones of the involuting uterus produce favoring cultural conditions. Lochial 
retention causes fever, but is seldom continued long enough to cause real sickness. 
Uhlenhuth has proved that anaphylatoxin is absorbed from normal vagine. (8) 
Relaxed uterus with clots filling the placental sinuses, following twins, poly- 
hydramnion, ete. 

Reaction of the Organism Against Infection—Very properly the whole parturient 
canal is regarded as a wounded surface after delivery, and healing takes place in the 
manner of ordinary surgical wounds. The endometrium is more or less covered by 
a layer of necrosing decidua, but the ends of the septa between the glands are 
partly exposed, and when the decidua falls, they are fully exposed, but, fortunately, 
at this time they are protected by the bank of leukocytes beneath the surface. 
Under the necrosing decidua an active leukocytosis occurs, the connective-tissue 
cells increase in numbers, plasma cells are thrown out, all of which prevents the 
invasion of all but the most virulent bacteria, and, at the same time, aids in the 
casting off of the dead decidua. By the sixth day, in normal cases, epithelization is 
usually complete, except at the placental site. Here the thrombi in the open vessels 
require more time and different methods. The placental site is rough and raised; 
often is covered with irregular masses of thick decidua, tough fibrin, and sometimes 
even shreds of placenta or bits of villi. Organization occurs in the thrombotic 
sinuses; the bank of granulations thickens and causes the exfoliation of the super- 
imposed foreign masses. This may require two weeks (Figs. 251-253). 

The effect of bacteria on these healing processes varies with the nature of the 
microorganism and the manner in which it is introduced. 

If the germs are saprophytic—that is, without invasive qualities—they may 
not disturb the healing process at all; at most, if they produce caustic toxins, super- 
ficial necrosis results. Blood-clots, decomposing bits of membrane and of placenta, 
and dead or injured tissues harbor saprophytic bacteria. Without doubt the toxins 
they develop can produce cloudy swelling, even necrosis of the uppermost layers of 
cells. Since the vagina and the uterus postpartum are actively resorptive, the 
diffusible poisons and other physiologically active products made by the bacteria 
may be absorbed into the blood. Under the necrotic layer a bank of leukocytes 
limits the further advance of bacteria. All this is very superficial, and even sutured 
wounds heal in the depths—just the edges, being exposed to the noxa, may be 
slightly affected. More or less pus is formed on the surface, and its discharge con- 
tinues until all the dead tissue is removed. Symptoms, if there are any, are due to 
the toxins—and few bacteria—absorbed, and the condition is called toxinemia. 
Duncan named it sapremia. 

If the bacteria are pyogenic, but without marked invasive qualities, they go a 
little deeper into the tissues and the wound reaction is greater. Owing to the favor- 
ing conditions of the puerperal tissues, the succulence, the bruising, with lowered 
vitality, and the presence of peptone and glycogen from the involuting uterus, the 
bacteria rapidly multiply. Their presence and their toxins cause a dilatation of the 
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local blood-vessels, and by a positive chemotaxis phagocytes and leukocytes are 
crowded into the neighborhood of the invaders, and exudations rich in polymor- 
phonuclears and eosinophiles, plasma cells, and lymphocytes are thrown out. 
Gradually the fixed connective-tissue cells and the leukocytes form a firm bank or 
granulation wall, which resists the further advance of the bacteria and prevents the 
absorption of their posions. This granulation wall is composed of polynuclear and 
mononuclear leukocytes, eosinophiles, fibroblasts, and polyblasts, and is accom- 
panied by an outpouring of lymph. Absence or paucity of the multinuclear neutro- 
philes and the eosinophiles, with increase of the mononuclears, indicates poor 
tissue reaction (Adami). 

This inflammatory reaction of the tissues against the invasion of the noxious 
elements is nature’s attempt at defense and repair. If the tissues and leukocytes 
are much injured by the toxins of the bacteria, or if their nutrition is cut off by the 
plugging of the capillaries, local necrosis—pus formation—occurs. If not, the 
poisons are neutralized, the exudates are reabsorbed, the bacteria dissolved or 
removed by the leukocytes, which also help remove the phagocytes killed in bat- 
tle, and the fixed connective-tissue cells organize into more or less permanent 
fibrous tissue, leaving scars. During all this process toxins—and a few bacteria— 
get into the blood, producing general symptoms—fever, rapid heart, prostration, 
etc. This process is, however, quite local, and the condition is still called toxinemia. 

If the invasive power of the bacteria is very great, a quality of certain strains 
of streptococcus, even the intact vagina may not be able to withstand the attack. 
The streptococci drive away the leukocytes, and quickly invade the lymph-vessels, 
and the subcutaneous and submucous tissues, multiplying rapidly. Within an 
hour after inoculation (some say a few minutes) they are beyond the reach of 
the most powerful antiseptic, and the result to the patient depends on her power 
of resistance. The battle between the streptococcus and its toxins—streptocolysin, 
leukocidin, etc., with the patient’s leukocytes, and immune bodies, alexins, ete.— 
is soon transferred to the blood itself, and a real bacteremia occurs. Latterly, the 
view is gaining ground that the symptoms and results of infection are anaphylactic 
in nature, the foreign protein being derived from the splitting of the bacterial albu- 
min by ferments produced by the animal cells sensitized against the bacterium. 
(See Vaughan.) (It is possible, in a text-book of this nature, only to indicate the 
processes involved. For full information the reader is referred to works on im- 
munity and general pathology.) 

The Streptococcus pyogenes, discovered by Mayerhofer in 1865, cultivated by 
Pasteur in 1879 from the blood of women dying from puerperal fever, and isolated 
in pure culture by Ogsten in 1883, is the cause of the majority of the cases of infec- 
tion after childbirth. It gains entrance at any point of the parturient canal, passes 
at once into the lymph-spaces and along the capillaries into the blood-stream, with- 
out producing much local reaction. Serous and seropurulent exudate may be slight 
or much, depending on the virulence of the invader. There are many kinds of 
streptococci, but those mostly concerned in producing puerperal infection are the 
ones listed on p. 877. Hemolysis is not a constant characteristic, and does not 
indicate excessive virulence, nor does the length of the chains, although usually 
the long chains are the most dangerous. As was already stated, the streptococcus 
may be found in the vagina of many apparently healthy women. It exists in a 
state of very low virulence. By proper cultural treatment it may be made very 
active and extremely pathogenic for animals. We have an analogon in the case of 
the human, when streptococci, made virulent by ‘“‘passage” through one puerpera, 
are introduced into the genitals of another, there causing a violent infection, or 
when they are carried from the inflamed nose or throat of an attendant to the 
puerperal wounds. All forms of puerperal infection, from a simple toxinemia 
from retained lochia to the bacteremias which may be fatal in a few hours, may be 
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produced by the streptococcus. Which it shall be depends on the natural strength 
of the inoculated coccus, the natural resistance of the patient, the number of the 
bacteria introduced, the concomitant injury of the tissues, the location of the 
point of entrance, and the time of the infection. Severe disease will result if only 
a few chains of a highly invasive organism are introduced, or if the woman’s re- 
sistance happens to be very low at the time, as by hemorrhage, shock, renal or 
hepatic disease, ete. If the tissues are much bruised by labor they are not in 
condition to resist invasion by even a mild streptococcus. If the germs are 
deposited near the peritoneal cavity, for example in a deep cervix tear or on the 
thrombi of the placental site, dangerous infections, peritonitis, and metrophlebitis 
are more apt to follow than if they were inoculated into a perineal laceration. If 
the inoculation occurs late in the puerperium, the lymph-vessels are quite closed, 
the blood-vessels sealed, the local immunities well developed, and the surface well 
protected by a granulation wall—all of which preserves the patient from invasion. 
The severest fevers result from/direct inoculation of the endometrium and placental 
site during labor itself. Then, too, as Rosenow has shown, there are many strains 
of streptococci, each one capable of producing a peculiar localization of infection. 
I believe this is true also of the staphylococcus, as I saw one epidemic of mastitis 
caused by a staphylococcus which apparently had an affinity for breast tissue only. 
Gordon isolated 90 strains of streptococci from many sources, and by serum ag- 
glutination tests grouped them into three types. His work may lead to conclusions 
of therapeutic value. 

The staphylococcus was separated from the streptococcus by Ogsten in 1883 in 
purulent affections. Doléris found it in 1880, and Brieger, in 1888, demonstrated 
the Staphylococcus aureus in 5 fatal cases of puerperal infection. All the staphy- 
lococcus group—Staphylococcus aureus, albus, flavus, and citreus—have been found 
in these cases, and occasionally one or the other is associated with the streptococcus 
(Bar, Tissier, the author). Members of the staphylococcus group are less invasive 
than the streptococcus. Local and general leukocytosis characterizes infections 
with this bacterium, and, contrary to a general belief, severe and fatal puerperal 
fever can be caused by it. 

Staphylococci are found on every vulva and in most vaginas before and during 
the puerperium, but they live as harmless parasites unless their virulence is exalted 
by accidental conditions. They may cause suppuration in perineorrhaphies, non- 
union of cervix tears, and are responsible for many cases of parametric abscesses 
and of slow pyemia, but, as was said, they may cause any and all the forms of puer- 
peral fever which the streptococcus can produce. 

Bacillus coli, or the colon bacillus, is the exponent of a group of organisms 
inhabiting the intestinal tract, and has been repeatedly found in fatal cases of 
puerperal infection. In one case it was introduced by the gauze used for the 
packing of the uterus, the patient having a diarrheal evacuation at the time, un- 
observed by the operator. Gebhard demonstrated the Bacillus coli in a case of 
tympania uteri which I had the privilege of observing, and Widal, Bar, Durante, 
and von Franqué have proved it causative of puerperal infections. Bar called at 
tention to the ‘“colibacillose gravidique,’’ which manifests itself as appendicitis, 
cholecystitis, or uteropyelonephritis. It may cause general septicemia, with or 
without metastases, endocarditis (Rendu), meningitis, otitis, peritonitis (but the 
local symptoms are minimal), and phlegmasia alba dolens (J eannin). Usually the 
infection is local, causing decomposition and suppuration, with fetid lochia and 
toxinemia. It is often associated with the streptococcus, and the symbiosis exalts 
the virulence of the latter decidedly (Bar and Tissier). 

The gonococcus was proved by Krénig, in 1894, to be responsible for many cases 
of puerperal infection. It acts in two ways—first, by preparing the tissues for the 
invasion of other organisms, and by symbiosis exalting their virulence, as well as its 
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own, or it takes a leading réle itself. In a fatal puerperal infection I ppnreer = 
the gonococcus and the streptococcus in the peritoneal exudate, and a ai ies 
a pure culture of gonococcus was found. Halle and Rendu, Harris, ae : es y 
have shown that it can cause general septicemia with endocarditis. me sh 
may occur in the joints, resembling those of pyococcal and streptococcal intec- 
tions, and in the eye, brain, skin, bones, pleure, ete., but usually the processes are 
local, that is, acute urethritis, endometritis, salpingitis, pelveoperitonitis, para- 
metritis, and ovarian abscess. A latent, apparently cured gonorrhea, may, as the 
result of the traumatism of labor and the favorable cultural conditions of the 
puerperium, become acute and progredient. Infections with the apnea de- 
velop pus and purulent exudates, the general toxinemia being mild and the oe 
of the disease usually favorable, though protracted. Owing to the slow growth ©) 
the organism the morbid manifestations usually appear late in the puerperium. — 

The above-mentioned organisms, streptococcus, staphylococcus, Bacillus coli, 
gonococcus, all pus producers, are the most common causes, but other well-known 
bacteria have been found as the agent of more or less severe puerperal infections. 
Bacillus pyocyaneus, a dangerous organism for children, rarely causes trouble 
with the mother, but when it does, the reaction is usually severe, with high fever, 
much prostration, hemorrhagic diathesis (pyocyaneus hematoxin), and splenic 
tumor. Symbiosis exalts the mutual virulency. In one case of severe puerperal 
infection I found the pneumococcus. It is impossible clinically to distinguish 
this infection from those due to other pus cocci. 

Bacillus typhosus.—In 1898 I found, in the uterine lochia of a puerpera who 
was ill, apparently with typhoid, a culture of the Bacillus typhosus. The Griin- 
baum-Widal reaction was very marked in her blood. An internist, on the general 
symptoms, would not make a positive diagnosis of entero-typhoid, while the local 
findings—large, tender uterus—pointed to an infection. The disease terminated by 
lysis. Blumer and Williams reported similar cases. 

The bacillus of tetanus has repeatedly been demonstrated in puerperal tetanus 
(vide infra), and the Klebs-Léffler bacillus of diphtheria has been found in true 
diphtheric exudates on the puerperal wounds. Over 42 cases of true diphtherie 
infection in the puerperium are on record (Bourret). The streptococcus and the 
staphylococcus, especially in association with bacilli of the colon group, may pro- 
duce grayish, greenish, or yellowish pellicles on the vulva and vagina, but these 
are not so thick as those due to true diphtheria, and they are more adherent to 
their base. Bacteriologically, they are easily differentiated. 

Bacteria of decomposition and putrefaction, of which there is an immense host, 
may, if given proper conditions—large amount of dead material to feed on, insuff- 
cient drainage—produce serious, even fatal toxinemias. They produce poisons, 
and these, with the by-products of their action on protein being absorbed, cause 
chills, fever, vomiting, stinking diarrhea, prostration, delirium, ete. Duncan 
gave the name “‘sapremia” to this condition, and if thus restricted, it is a term 
which ought to be retained. Many authors use the term as synonymous with 
toxinemia from all local causes. These putrefactive bacteria are legion, anaérobic 
and aérophile. As a rule, they possess no invasive power, but under favorable 
conditions some may break through the leukocyte wall into the lymphaties and 
the blood. If there is much dead or deeply injured tissue about, they may 
produce putrid gangrene, as in putrid endometritis, and the absorbed toxins may 
be fatal. Sometimes living tissue will succumb to the gangrene-producing bacteria 
and slough off—metritis dissecans. 

Gas-forming organisms are often found in cases of fetid and frothy lochia. 
Dangerous gas builders are the Bacillus coli, the Bacillus aérogenes capsulatus, 
Bacillus cedematis maligni, which is perhaps identical with the “vibrion septique” 
of Pasteur and Doléris, and the pseudobacillus of malignant edema. Of these, the 
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best known, through the labors of Welch, is the Bacillus aérogenes capsulatus. If it 
invades the tissues, these become emphysematous and gangrenous; if the blood, the 
vessels are full of frothy blood, and the liver and the spleen become spongy with 
gas. The body swells up with general emphysema, and there are hemorrhages 
and icterus. Some cases of so-called air embolism are really infections of this 
sort. It is rare to find this organism alone—usually the pyocyaneus, the proteus, 
the colon group, other gas-forming bacilli, and especially the Streptococcus pyo- 
genes, are found in association. If these gas-builders once get beyond the con- 
fines of the surface of the genital tract, they usually evince terribly invasive 
qualities, leukocytosis is scant, and toxinemia rapid and prostrating. The heart 
is quickly depressed, hemolysis occurs, with jaundice and bleeding into vital 
organs, the serous surfaces, and the skin. 

Finally, in many eases of puerperal fever, bacteria have been found which cannot 
be placed in our present nosology, and many occur which cannot be grown on our 
known media. , 

Classification of the Forms of Puerperal Infection.— Puerperal fever is a protean 
disease. As may be seen from the above, many bacteria, single and in combination, 
may be operative, and these may produce local and general infections, both mild 
and severe. Women react differently to these various agents—some possess im- 
munity, other a weakness against particular bacteria. Some possess idiosyncracies 
for the toxins produced by certain bacteria. Diseases of the vital organs alter the 
general reactions of the system against invasion, and there are many other conditions 
which make the clinical pictures exceedingly complex, so that a perfect anatomic and 
pathologic diagnosis may rarely be made. For the same reasons no classification of 
them so far offered is entirely satisfactory. We may now appreciate the achieve- 
ment of Semmelweis, since he saw, through the maze of apparently divergent 
pathologic processes, that they all were due to one underlying cause—wound infec- 
tion and resorption. 

A classification founded on the bacteriology, a botanic or biologic classification, 
would be the most scientific, but, clinically, this is impractical because—(1) Several 
(from 1 to 15) different organisms may combine in producing the symptoms; (2) 
one organism can produce several different forms of puerperal disease and differing 
degrees of severity; (3) that organism which may be isolated from the lochia or the 
blood, though it often is, may not be, the cause of the morbid process; (4) it may 
not be possible to identify the germ which is causing the worst symptoms, or even 
to discover it at all. 

Another classification is that based on anatomic pathologic findings, and which 
divides the cases strictly according to the parts involved. Thus there are vulvitis, 
vaginitis, endometritis, parametritis, perimetritis, metrophlebitis, etc. Clinically, 
this is better, but not all the forms of puerperal fever are localized to the sites at 
which the infection enters—a general sepsis may occur from a frenulum tear, and 
any of the germs mentioned may gain entrance at any place in the genitals and pro- 
duce various and complicated symptom-complexes, and, further, the simple knowl- 
edge of the site of the disease is not a sufficient guide to a rational treatment. To 
say, for example, that a woman has endometritis is by no means enough. 

Credé divided the cases into local and general infections, a plan which Ols- 
hausen and Bumm, to a certain extent, have followed. Bumm first describes the 
cases of “wound intoxication,” or toxinemia, which is similar to the sapremia pre- 
viously defined, and then mentions ‘‘ wound infection,” which he divides into—(1) 
The local processes in the perineum, the cervix, and the endometrium; (2) the 
spreading of the infection beyond the wound—(a) through the blood-vessels, caus- 
ing septicemia, thrombophlebitis, pyemia; (b) through the lymph-vessels, causing 
perimetritis, parametritis, metritis dissecans, etc. To these should be added 
surface extension of the infection, e. g., gonorrheal endometritis, salpingitis, ete. 
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The division of the cases into three forms—sapremia, septicemia, and pyemia— 
is an old one, and inappropriate. Sapremia has already been defined. It had better 
be replaced by the term “toxinemia”’ or “septic intoxication.” Septicemia or sepsis 
means the invasion of the blood by living ferments—bacteria, which, multiply- 
ing there and in the fine capillaries, produce intense morbid changes, either by ‘the 
toxins or by capillary embolism and thrombosis. A better term 1s bacteremia, 
septicemia being etymologically incorrect. Pyemia literally means pus In the blood, 
and in some cases it may be appropriate, and if it is understood to apply only to 
those cases where suppurating emboli break loose from an infected thrombus in a 
vein, producing distant purulent metastases, it may be retained. It were better, 
however, to replace it with the term “metastatic bacteremia,” because this describes 
those cases where the bacteria themselves are transported from the infected throm- 
bus. These three clinical forms almost never exist alone, but are combined. It 
cannot be doubted that in all local infectious processes many bacteria get into and 
are killed in the blood-stream. The culture of the germs from the blood, therefore, 
is not positive evidence of progressive bacteremia. In all bacteremias there is also 
toxinemia, from toxins both developed in the blood and absorbed from the site of 
entrance of the germ—the wound infection. As was shown above, the streptococ- 
cus, the staphylococcus, the colon bacillus, the capsulated gas bacillus, and many 
others may play the réle of a saprophyte, or may, as the most invasive infectious 
agent, cause a mild toxinemia, a deadly bacteremia, or a metastatic bacteremia. It 
is evident now that a generally applicable single classification is impossible, and for 
the purposes of nosology in practice it will be necessary to state—(1) The site of the 
entrance of the infection and its course; (2) the extent of the infection, whether 
mainly local or already generalized; (3) the kind and degree of virulence of the germ 
which is causative; (4) the mode of extension of the infection, lymphatic, vascular 
surface, or combinations. It may not always be possible to get all this information. 
Our diagnoses will read like the following examples: Toxinemia from vulvitis 
caused by Staphylococcus aureus; toxinemia from placental fragments decomposed 
by saprophytic organisms; toxinemia—and perhaps slight bacteremia—from para- 
metritis—streptococcus; bacteremia from endometritis—streptococcus, virulent; 
metastatic bacteremia from metrophlebitis—Staphylococeus aureus, mild; septic 
pneumonia foilowing endometritis, streptococcus, and so on. 
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CHAPTER LXIV 
CLINICAL TYPES OF PUERPERAL INFECTION 


EVEN though it is usually impossible clearly to distinguish between a retention 
toxinemia and an infection or bacteremia, and even though in practice the various 
forms of puerperal infection to be mentioned may merge into each other, still they 
often present clinical pictures which are fairly characteristic and typical, and suffi- 
ciently sharp for diagnosis, prognosis, and treatment. The following are the forms 
of puerperal infection most commonly met, being placed about in the order of their 
frequency: vulvitis and colpitis; endometritis, mild and malignant; retention in- 
toxication (the sapremia of Duncan, or toxinemia, from material pent up in the 
genitalia); parametritis; peritonitis, pelvic or general; true bacteremia or septi- 
cemia; metastatic bacteremia or septicopyemia; phlegmasia alba dolens; endo- 
carditis; tetanus genitalie; diphtheria genitalie. 

Vulvitis.—Causes are traumatism during labor plus infection. Previous dis- 
ease predisposes—for example, bartholinitis, abscess, fistulas, etc. As a rule, after 
operative deliveries there are more or less contusion of the parts and many little 
wounds and abrasions. If a perineorrhaphy has been done, the possibility of wound 
infection is greater. The alkaline blood and serum permit the saprophytic strepto- 
cocci and other bacteria to regain some of their virulence, and it is not unusual to 
find these wounds covered with grayish or greenish exudates, and even superficial 
ulceration may occur. These are called ‘puerperal ulcers,” and are often accom- 
panied by pronounced swelling of the whole vulva. In from six to eight days the 
swelling subsides, the superficial sloughs are cast off, pink granulations pushing up 
to the surface, and epithelization rapidly takes place, scar formation being slight. 
If the perineorrhaphy wound becomes infected, the parts are swollen, with a brawny 
exudate; the edges of the wound are red, their line of apposition not united, but 
separated by pus and sloughing tissue, serum and pus oozing out of the stitch-holes. 

Symptoms.—lf the drainage is free, there are no marked symptoms. The 
patient complains of burning on urination, more or less inability to urinate, pain 
and discomfort from the swelling, with a sense of local heat. The temperature is 
seldom raised above 101° F., the pulse above 100. If suturing prevents the exit of 
the infected exudations, or if the infective agent was an alien streptococcus, a sharp 
chill and fever, even of 104° F., may usher in the disease; the pulse may go 
above 120, and this may be the starting-point of a general bacteremia. 

Vaginitis.—The causes are the same—too much traumatism during labor plus 
infection. Too prolonged labor, too frequent examinations, the use of very hot 
douches or of too caustic antiseptics, prolonged application of the colpeurynter, of 
gauze packing, bruising from brutal operating, cutting by the forceps, by spiculie of 
bone in craniotomy, the retention in the vagina of blood-clots, membranes, gauze 
sponges, etc.—all these favor infection by producing conditions which develop the 
virulence of the germs normally present in the vagina (for example, the streptococ- 
cus and the staphylococcus). If, in addition, alien bacteria are introduced, the 
woman seldom escapes a dangerous malady, because they find ideal conditions for 
their growth in the contused tissues bathed in an alkaline blood-mixture containing 
much dead material, that is, the lochia. Astonishing are the recuperative powers of 
the vagina in the absence of hetero-infection. 
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If the vagina were opened to view byspecula (whichis contraindicated), the usual 
signs of inflammation would come into view, with many puerperal ulcers discharg- 
ing purulent secretions. If many injuries had been laid, the wounds will be seen, 
their edges covered with sloughs, and an infiltration extending around the vagina, 
even to the walls of the pelvis, and a lymphangitis may also be found. These 
wounds heal by granulation, with the free discharge of sometimes foul-smelling pus, 
and leave cicatrices which may extend to the base of the broad ligaments, to the 
periosteum, or under the base of the bladder, causing fixation and distortion of the 
pelvic viscera. Alien bacteria, especially the streptococcus, may cause pericolpitis, 
peritonitis, and even bacteremia. The symptoms are severer than those of vulvitis, 
especially if the causative bacteria are invasive or produce much toxin. If drainage 
is free, the general reaction is usually mild; if the discharges are retained (a con- 
dition called lochiocolpos), severe toxinemic manifestations arise (vide infra). 

The diagnosis of vulvitis is easily made by inspection of the vulva. This is a 
good place to call attention to the value of the signs present on the vulva indicating 
infection higher up. Early in the disease the presence of puerperal ulcers may be 
very significant of grave infections involving the uterus. The infectious lochia 
washing over the vulvar wounds almost always cause superficial necrosis. As the 
disease heals the local signs disappear. Again, the vulva heals while the disease 
spreads above. Vaginitis is never present without vulvitis. 

Treatment.—Douches, internal examinations by the finger or with specula, are 
contraindicated. If the retention of a gauze sponge is suspected, a rectal examina- 
tion will disclose it. If there are sutures in the perineum, they are to be removed 
on the first suspicion of an infection. To leave them in the hope of getting a union 
in spite of the infection is to trifle with an unknown foe, and usually be defeated 
in the end. If the confined infective exudates do not cause paracolpitis, para- 
metritis, or even general infection, the tissues break down into pus which escapes 
into the vagina, and the skin only uniting, prolapsus vagine and descensus uteri 
follow, nevertheless. After removal of the sutures and opening up the recesses of 
the wound widely the latter may be flushed with tincture of iodin, and a thin strip 
of gauze laid between its edges to keep up drainage. External flushings with a weak 
antiseptic are frequently practised, but no vaginal douches, since these may carry 
the infection higher. Ergot and hydrastis, 15 minims of the fluidextract of each, 
are given four times daily, the bowels are kept free, and hexamethylentetramin, 5 
grains four times a day, exhibited, if there is the least indication on the part of the 
bladder. I often use the latter as a preventive. For the relief of local pain and 
discomfort a warm wet boric or lead-water dressing may be used. 

Endometritis.—Very few puerperal infections occur without involvement of the 
endometrium. Indeed, the cervix and endometrium are the ports of entry to the 
parametrium, the perimetrium, the tubes, and the shortest way to the blood itself. 
The reasons for the frequent involvement of the endometrium are: (1) The cervix 
and the lower uterine segment are particularly exposed to the traumatisms of labor 
and of operative delivery; (2) the mucous membrane is very delicate in structure 
as compared with that of the vagina, and it is covered with a layer of dying decidua, 
favorable to the growth of bacteria; (3) blood-clots, membrane, even placental 
fragments, may be retained; (4) the infection may have been present in the endo- 
metrium during pregnancy (see Microbic Endometritis, also Curtis), or brought 
there directly by colpeurynter, bougie, or decomposed liquor amnii; (5) shreds of 
membrane hanging down in the vagina act asa bridge on which the bacteria mount 
eee (6) the open vessels of the placental site are particularly favorable 
to the nidation of germs; (7) if the uterus is flabby and relaxed, stasis of the lochia 
may occur, a condition particularly favorable to bacterial growth. 
pee eee be eee that the presence of decidua or even a piece of pla- 

at it will cause an endometritis. The infection must also 
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be present. Pieces of placenta can remain in the uterus for weeks without decom- 
posing, until, after a careless examination, the infection begins. 

The importance of a well-contracted uterus was recognized even in the olden 
time. A uterus that is relaxed absorbs very actively toxins produced in its interior 
and again it allows them to accumulate here. A well-contracted uterus expels de- 
composing clots, secretions, ete., and, in addition, has less absorptive power, since 
both blood-vessels and lymphatics are held closed. If the uterus becomes bent on 
itself at the cervix, especially after the sixth day, when the uterus, being strongly 
anteverted, may catch behind the symphysis, or if retroflexed, under the promo 
tory, the lochia may be pent up, and a condition analogous to lochiocolpos results. 


> Decidua 


Muscularis 


Fie. 739.—Drcipua IN Srx-weexs’ Asortion. Dercmpvua Oniy Inrectep. Eosin anp MerrTHyYLENE-BLUB 
STAIN (specimen presented by Dr. Reinhart). See detail in Fig. 740. 


It is more common than this, and is called lochiometra. It usually causes a severe 
chill and rise in temperature, which go down just as quickly if the cause is removed. 

Pathology.—To avoid repetition, the reader is referred to p..217 for a description 
of the puerperal changes in the normal uterus. In endometritis the mucous mem- 
brane is swollen, rough, covered with thickened decidua in a state of necrosis, and 
the surface is moist, with a mucopurulent, sometimes hemorrhagic, smeary material. 
The cervix is almost always involved in the same way; it is swollen and eroded, and, 
in addition, the wounds are covered with puerperal ulcers. Involution becomes 
slower, and the uterus becomes edematous and relaxed, giving the germs ready ac- 
cess to the blood. Bumm distinguished two forms of endometritis—first, that due 
to putrid or bacillary infection, in which the bacteria were limited to the surface and 
to the necrotic material there by a protecting bank of white cells and granulations, 
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and, second, a coccal or septic infective form, where the bacteria, usually strepto- 
cocci and staphylococci, invade the lymphatics and blood-vessels after overcoming 
the bank of leukocytes and granulations. After examining many specimens I was 
able to find only one where the bacteria were limited to the surface (Figs. 739 and 
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Fig. 740.—Bacreria IN Inrectep Decipua. Higa Power. Eosin AND METHYLENE-BLUE STAIN. 


740). In the putrid endometritis the surface of the endometrium is covered with a 
thick, fetid material, often containing gas-bubbles, and of a grayish or yellowish- 
green color—even black from decomposed blood. It is impossible to wipe the sur- 
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Fic. 741.—Postrartum ENpomernritis (StrEePpTrococcus). 


Granulation wall in endometrium. Hematoxylin and eosin stain. Bacteria have i i 
in endomet! 1 LOX) E s ain. E ave passed through this prote vali. 
See Figs. 742 and 743, which were taken from the places here indicated by A aad B. - eae 
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face smooth, as in the normal uterus. If the bacteria are more virulent, they cause 
actual sloughing of the endometrium, with many superficially ulcerated areas, cov- 
ered with a diphtheroid (not diphtheric) exudate, and the whole interior of the wisare 
has a putrescent appearance and odor—putrescentia uteri. Usually the pus cocci 
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and the bacteria of decomposition are here associated. If the gangrene goes deeper 
into the wall of the uterus, an evidence of still greater virulence of the bacteria 
(streptococci anaérobes), larger or smaller portions of the lining of the uterus, 
or even of the muscle itself, may slough off—the metritis dissecans of Garrigues. 
Schottmiiller showed that the majority of cases of endometritis putrida were due 


Fic. 742.—Streprococct AMONG DecrpuAL CELLS. ENDOMETRITIS PosTPARTUM, GRAM STAIN. 
From point A in Fig. 741. 


to an obligate anaérobic streptococcus. He demonstrated this coccus in parame- 
tritis and perimetritis, in pyosalpinx, and in the blood of cases which formerly 
were called toxinemia. 

Infections due to Streptococcus pyogenes and the pyococci alone do not 
give rise to fetor, and the surface of the uterus is usually smooth and not deeply 


Fia. 743.—Srreprococcr 1n Uterine Muscin. ENpomerritis PosrpartuM, GRAM STAIN. 
From point B in Fig. 741. 


necrotic. In rare instances the infection is limited to the placental site, being 
usually mild, due to a pyococcus of attenuated virulence, and producing little 
local inflammation, but often protracted forms of metastatic bacteremia. (See 
Pyemia.) 
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As a general rule, the bank-of granulations suffices to limit me nee tone 
uterus, unless nature’s beneficent processes are disturbed by the me sees ee 
cheur; but sometimes the bacteria, especially the streptococcus, Ea ay Hag 
lymphatics, causing parametritis and perimetritis, even genera ea oe see 
bacteremia, or, through the veins via the thrombi, causing metastatic bacter 
of an acute type. To these forms reference again will be made. Bae. 

Symptoms.—For the first two or three days the puerpera is fairly well, but an 
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Fic. 744.—ENDOMETRITIS IN PUERPERIO. 
A streptodiplococcus was found in the lochia. Recovery. Upper line is the pulse. 


acute observer will find that there are vague indications of brewing trouble. Slight 
malaise, unrest at night, pain in the uterus, prolonged after-pains, or their recur- 
rence after having subsided, will attract the accoucheur’s attention. On the third, 
fourth, or fifth day there is a slight chill or chilly sensation, with rise of temperature, 
and all the usual febrile symptoms—feeling of heat, anorexia, insomnia (except in 
the very mild cases), headache. Objectively, the accoucheur will find the pulse 100 
to 140, and the temperature 101° to 104° F., depending on the severity of the infec- 
tion. The abdomen is perhaps a trifle distended, but there is no tenderness; the 
uterus is usually larger than it should be on the day in question, and softer than 
normal—that is, in a state of retarded involution. Rarely is tenderness absent, 
and the sides are often sensitive to even light palpation. The lochia at the very 
first are unaltered, but within forty-eight hours have lost their characteristic quali- 
ties and become serous, flesh-water colored, or seropurulent. Unless saprophytes 
have developed in large numbers, the lochia are not foul, but they have an in- 
sipid or purulent odor. The lochia have caustic and infective qualities, and soon 
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the wounds about the vulva are covered with a diphtheroid exudate, formiag the 
puerperal ulcers already mentioned. 

Unless the infection is very virulent, the symptoms and objective signs are no 
more threatening than described; the temperature, after pursuing a remittent 
(1° to 2° F.) course for four or five days (Fig. 744), subsides by lysis, the pulse slows, 
and in six to ten days recovery is established. If the infecting bacteria are strong 
enough to overcome the protecting wall of leukocytes, the blood is involved and the 
general symptoms are marked, the case having become a bacteremia (see below). 

Diagnosis—Endometritis has no characteristic symptoms. With the usual 
manifestations of infection one finds a large, sensitive uterus, evidences of slight 
peritoneal irritation, and altered lochia. The vulvar wounds have an unhealthy 
aspect, except when the endometritis is due to non-virulent saprophytes, in which 
case these wounds may heal under healthy granulations. If a specular examination 
is made, the condition of the cervix will be a criterion of the condition of the endo- 
metrium. The lochia in the putrid infections are profuse, thick, and foul, while in 
the streptococcic kinds they are diminished, thin, sanious, with an acrid odor. 
The absence of signs of peritonitis and of tumor eliminates localization outside the 
uterus. Prognosis and treatment will be discussed later. 

Sapremia, Retention Fever, Toxinemia.—Clinically, a not small group of cases 
exists with fever and often very threatening symptoms, due to the absorption of 
toxins from decomposing material in the genital tract. Lochiocolpos and lochio- 
metra have already been referred to. If the toxins were always the result of the 
action of saprophytic bacteria, the organisms of putrefaction, the term sapremia, 
proposed by Duncan, would apply. But the streptococcus and other cocci and 
bacteria may grow in the dead tissue and produce toxins, which are absorbed, and, 
further, the author would rather agree with Schottmiiller, Latzko, and Zangemeis- 
ter, as opposed to Déderlein, Bumm, and others, that in all these cases many bacteria 
get into and are killed in the blood. The distinction, therefore, between toxinemia 
and bacteremia is mainly one of degree, and the term sapremia must be limited to 
those infections where only putrefactive organisms are present. We use the terms 
septicemia and sepsis in a very loose way to mean a bacteremia by the pus-cocci, 
when the Greek original means putridity. We might also thus use the term 
sapremia, but it would be better to discard all three, which, however, at present is 
impractical. 

When a puerpera develops fever, which by exclusion is found to come from the 
genitals, the first question that arises is, Is there anything in the uterus? If there 
is a piece of placenta, a clot, or a mass of membranes in the uterus, the same may not 
become infected if the uterus is firmly contracted and if no alien bacteria are carried 
in from the outside. Should it become infected, the symptoms are those of endo- 
metritis, and there is always more or less reaction in the endometrium. 

Another danger of these infected, necrosing bodies les in their providing a 
favorable nidus for the virulent streptococcus, in developing the virulence of weak- 
ened cocci, or native bacteria, or in altering the subjacent mucosa, so that it offers 
léss jresistance to the microorganisms normally present in the vagina, cervix, and 
uterus. Bacteremia has often followed, but in most cases the disease remains local, 
and there is no marked invasion of the lymph- and blood-streams. is 

Symptoms.—It is impossible to distinguish this condition from an endometritis, 
since the symptoms are nearly identical. Lochiometra and lochiocolpos are char- 
acterized by absence of the lochia. If a piece of membrane or placenta has been 
retained, the after-pains often continue until it is expelled, after which also the fever 
and rapid pulse subside. Profuse and very bloody lochia are the rule if portions of 
the placenta are retained, and repeated hemorrhages or the passage of clots are al- 
most pathognomonic. The uterus is large and soft in such cases. As an aid to the 
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Fic. 745.—TuHEe PARAMETRIUM (VON RoSsTHORN). 
Section of pelvis. Note immense veins and large meshes of connective tissue surrounding the organs. 


pelvic connective tissue, and Velpeau associated them with the genital organs, 
which Doherty proved in 1843. Virchow applied the term parametritis to these 
pelvic phlegmons, but pelvic cellulitis is a better one, because the disease is very 
seldom limited to the neighborhood of the uterus, but may involve the connective 
tissue from the vulva to the kidney, and, further, it does not always begin around 
the uterus. Through the researches of Matthews Duncan, W. A. Freund, and A. 
von Rosthorn, our knowledge of pelvic cellulitis has been placed on firm foundation. 

Causation.—As in the other puerperal infections, pelvic cellulitis is caused by 
bacteria, and these gain entrance to the connective tissue in various ways (Fig. 
746). In most cases the atrium of infection is a wound of the cervix or lower uterine 
segment, but the injury may have been in the vagina or even the perineum. Bac- 
teria may break through the granulation bank in the endometrium, and, passing 
through the uterine wall by way of either the lymphatics or the blood-vessels, reach 
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the parametrium, and, finally, they may wander into the subjacent tissues from the 
peritoneum or the tubes, which may be infected. 


Nearly always it is the Streptococcus pyogenes which is the causative organism, 


but the staphylococcus has been found, 
also the colon bacillus, though usually 
as a concomitant infection, and even 
the gonococcus (Menge and Déderlein). 
Many factors favor infection of the 
connective tissue in the pelvis after 
labor. Besides the general softening, 
the edematous imbibition of the tissues, 
the enlargement of the connective-tis- 
sue spaces, and the increased vascu- 
larity due to pregnancy, there is the 
direct bruising of the parts, with the 
bloody and serofibrinous extravasa- 
tions. To these must be added the 
immediate introduction of alien and 
native bacteria through lacerations in- 
to the opened spaces, by means of the 
hands, instruments, gauze, etc. 


Fic. 746.—Drrections TAKEN BY THE BACTERIA TO 
REACH THE PELyIC CONNECTIVE TISSUE. 


A, From endometritis through uterine wall; B, from 
cervix tear; C, from vaginal tear above levator ani; D, 
from perineal tear; E, downward from peritonitis. 


Pathology.—Cellulitis in the pelvis 


differs very little from cellulitis under the skin or elsewhere. The bacteria, by their 
presence and the toxins they produce, irritate the tissues, a protective serum is 
thrown out (inflammatory edema), leukocytes hurry to the scene, the binding cells 
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Fic. 747.—PARAMETRITIS PUERPERALIS. 
Drawn from a specimen of Dr. Ries’. Streptococci in the tissues. 


proliferate and form fibrin, all 
of which compose an exudate 
in the infected area. The bac- 
teria pass along the lines of 
least resistance, and these are 
the natural planes of cleavage 
of the pelvic connective tissue, 
and are limited by firm layers 
of fascia and by the organs in 
the pelvis. The inflammatory 
exudates, therefore, following 
the infection will extend in cer- 
tain directions, passing along 
the planes of fascia, and sur- 
rounding and embedding the 
hollow pelvic organs. Since 
the inflammatory reaction is 
sometimes excessive, _ the 
amount of serum and fibrin 
and cellular infiltration may 
overfill the tissue-spaces, and 
the exudate itself may wander. 
On the other hand, the bacteria 
may select an unanatomic 


course, for example, through a fascia or muscle, and then the inflammatory 
exudate will be found where it was not expected. Von Rosthorn’s classification 
of pelvic exudates is the most practical: (1) Lateral horizontal exudates located 
in the bases of the broad ligaments, with a tendency to spread to the side walls of 
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the pelvis and around the cervix; these usually come from cervix tears; (2) high 
intraligamentous infiltrations beginning near the cornua uteri, forming tumors, 
rounded above, with a tendency to unfold the broad ligaments and climb up into the 
iliac fossee; these usually come from endometritis; (3) exudates in the retrocervical 
connective tissue, with a tendency to spread either posteriorly along the uterosacral 
ligaments or sink in the rectovaginal septum ; (4) exudates in the precervical tissues, 
and spreading toward the sides, around the ureters; (5) exudates anterior to the 
bladder, behind the pubis, with the tendency to rise behind the recti muscles, even 
to the navel—“plastron abdominal” of the French. Several of these forms may 
be combined. The most common is the lateral, extending from the side of the uterus 
to the bony pelvic wall, then anteriorly around the ureter, raising the peritoneum 
up and appearing above Poupart’s ligament. Rarer distributions are: Posteriorly, 
to the sacrum and up to the kidney, or even to the diaphragm and through it; 
laterally, out through the sciatic foramen into the thigh; or inside the infundibulo- 
pelvic ligament along the psoas, involving the tissues around the lumbar plexus of 
nerves. 

The exudation varies in extent and consistence, depending on the virulence 


Fic. 748.—DIAGRAM OF CourRsE OF INFECTIONS OF PELYIC Fic. 749.—Couvrss oF INFECTIONS OF PELVIC CONNEC- 
ConneEcTIVE TISSUE. TIVE TISSUE 


of the germ and the resistance of the patient. In mild cases there is only a simple 
inflammatory edema, and in the severest cases also the process is limited to a 
serous and poorly cellular infiltration, the bacteria passing quickly through the 
lymphatics into the blood. Most often there is adequate reaction, with the forma- 
tion of large exudates. If a section is made through the inflamed tissues at the 
side of the uterus, the lymph-vessels will be found thickened, tortuous, and beaded 
and a yellowish or whitish pus exudes from numerous fine openings. Aveurd them 
the exudate les, and it gives the surface a glistening, glassy, moist appearance 
Later, white-cell infiltration and fibrin exudation solidify tho mieece and make it 
opaque. The veins are often thrombotic, and if they were primarily infected, or 
even if they become so secondarily, the thrombi may undergo puriform degenera- 
tion, the débris breaking up and often getting into the circulating blood as infected 
emboli. The arteries are usually not affected. Later, when ehankiae of the scars 
occurs, the arteries may be kinked, the same being true of the veins, and varicosities 
may develop, or chronic venous congestion, with its noxious results! Implication 
of the ganglia and the nerves in the pelvis results in their partial destruction, but 
more often in neuritis and perineuritis, with recovery or compromise of function. 
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The peritoneum of the pelvis always takes part in the inflammation; the tubes and 
ovaries are matted to the broad ligaments or the uterus, and the intestines are ad- 
herent to the pelvic masses of exudate. It may be difficult to say whether the para- 
metritis or the perimetritis is of greater moment. i 

Nature cures these cases in two ways: Either the exudates are reabsorbed or 
they suppurate. In the latter instance the pus is discharged externally or encap- 
sulated, or complete resorption occurs. If resolution takes place, the exuded 
fluids are absorbed, phagocytes attack the fibrin and detritus (the dead leukocytes 
and dead bacteria), and digest them or carry them off. The new-formed connec- 
tive-tissue cells make the scar tissue, and fibrous bands, and cicatricial thickenings 
which mark the site of the inflammation. These cicatrices distort the pelvic or- 
gans, as regards position, shape, and function. The uterus is sometimes found 
drawn over to one side of the pelvis, and moored here immovably; or it may be 
drawn up toward the sacrum by the shortening of the uterosacral ligaments— 
Schultze’s anteflexion,—or it may be twisted on itself. Sometimes the neck of the 
bladder is pulled open by the retracting scars, causing incontinence or “irritable 
bladder.”’ Stricture of the rectum may result. Thickenings in the fornices, in 
the uterine ligaments, with displacements of the uterus, are very common in daily 
practice and indicate the frequency of mild forms of pelvic cellulitis (Emmett). 

If the process ends by suppuration, necrotic areas appear in various parts of 
the exudate, which become converted into pus. The whole exudate may become 
one abscess or several, separated by septa. Thus the entire pelvis may be riddled 
with abscesses. Depending on the location of the exudate and its proximity to one 
of the hollow organs of the pelvis, pointing will occur, and unless there is operative 
interference, in the course of from twenty to seventy days the abscess will break 
into the rectum, vagina, bladder, ureter, skin, or general peritoneal cavity. Then, 
if there is no other focus of suppuration, the cavity closes rapidly. If there are 
other foci, these may undergo the same process, and thus the patient may be ill 
with suppurating cavities for months and even years. 

These latter cases and the immense exudates extending to the navel or kidney 
are very rare nowadays, but in the preantiseptic time they were common. Some- 
times the abscess does not open, and nature cures by encapsulating the pus. The 
wall of the abscess thickens and gets firm with fibrous tissue; the more fluid part 
of the pus is absorbed, and such a tumor may persist in the pelvis for years, grad- 
ually shrinking in size. I watched one such case eight years, and the condition had 
existed for six years before. <A clinically important fact is that the germs do not 
always lose their virulence, but may, on the occasion of traumatism, exposure, ill 
health, etc., break out with renewed fury and establish a general bacteremia. 
Even in the scars from exudates which supposedly had been reabsorbed tiny 
pus cavities containing virulent bacteria may later be found, a point of immense 
clinical and medicolegal importance. 

Symptoms.—In the mildest forms, traces of which are found during a gyneco- 
logic examination as a thickening in one of the fornices, or a displaced uterus, the 
symptoms during the puerperium are hardly noticeable. <A slight rise of tempera- 
ture, a little local tenderness, and mild febrile symptoms, which are usually referred 
to something else or to “milk fever,’ may not even call the attention of the accou- 
cheur to the pelvis at the time. 

With the severer grades, however, there are marked signs of disease. The 
symptoms usually begin on the third or fourth day. If the fifth day has passed 
without symptoms, according to Olshausen, there is little danger. Still, I have seen 
parametritis begin on the eighth and ninth day. These cases are called late fever, 
and are sometimes due to too early getting up, which starts up anew an unnoticed 
parametritis, or the movements tear open some small wound in the cervix, or, after 
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some local treatment or examination, these wounds are reopened and infection 
enters. ae ae 

Nearly always the symptoms of an endometritis precede those of parametritis, 
and an acute observer may be able to determine the time when the infection passes 
the bounds of the uterus and strikes into the broad ligaments. A chill or chilli- 
ness, fever of 103° or 104° F., pulse-rate 100 to 110, and marked local pain are 
constant, together with the general manifestations of the febrile state—headache, 
anorexia, restlessness, sleeplessness, soreness of the body. All movements, cougb- 
ing, sneezing, etc., are painful. Nausea and vomiting are unusual, but do occur, 
and generally indicate that the peritoneum is involved to some extent. They do 
not persist as in peritonitis. The general impression the attendant gets is that the 
patient is not seriously ill. Sometimes the parametritis is hidden under the symp- 
toms of a general sepsis. The fever is at first quite continuous, but soon becomes 
remittent, and later, when pus has formed, it may be intermittent. Now, repeated 
chills occur, and sweats accompany the defervescence. Unless the pus cavities are 
freely evacuated, the patient may pass into a condition called by the older writers 
“hectic,” and may die of exhaustion, having wasted to a skeleton. Rapid dis- 
appearance of the symptoms follows on proper drainage of the abscesses. 

If absorption of the exudate takes place, the temperature gradually subsides, 
the local symptoms disappear for the time, but later symptoms referable to some 
pelvic displacement make themselves apparent, and often the patient becomes an 
invalid for life. 

Resolution may require only ten days, while sometimes it may be sixty days 
before the patient can safely get up. The severity of the local process can usually 
be determined by the general symptoms, e. g., temperature and pulse, but not al- 
ways, as sometimes a moderate amount of exudation causes severe symptoms, while 
again a large exudate will exist with only mild manifestations of disease. 

Locally in the early period will be found the large, soft, tender uterus of infec- 
tion, subinvulution, and at either side of the uterus, deep in the flanks, marked 
tenderness on pressure, but, relatively to peritonitis, little rigidity. Itis not best 
to make a vaginal examination. When I have done so at this time I found the 
whole pelvis hot and soft, with one spot, usually the lateral fornix, very sensitive, 
and an ill-defined thickening present in this region. The lochia may have the 
appearance of the lochia from endometritis. If the infection entered at the site of 
a cervical tear, the puerperal discharges may not be much altered. Later the exu- 
date may be palpated as a firm, sometimes almost wood-like, tumor, at the side of 
the uterus or filling the pelvis more or less, embedding the pelvic organs as one 
might do with paraffin. If suppuration occurs in the mass, the numerous tiny 
abscesses fuse together into a large one, palpable to the finger, and pointing occurs. 
Vaginally, the soft abscess may be felt bulging down one of the fornices, or it may 
better be felt per rectum. Abdominally, the tumor causes a prominence above one 
or the other Poupart’s ligament, the skin becomes slightly edematous, reddens, and, 
unless the accoucheur anticipates it, the tissues break down over the abscess and 
the pus escapes externally. Spontaneous rupture of the pus-sac into the rectum, 
the bladder, or the vagina seldom occurs before the third week, and, through the 
abdominal wall, still later. If resorption occurs, the tumor hardens and shrinks, 
at first rapidly, later slowly, requiring three to twelve weeks, and rarely several 
years, to disappear. 

Pressure of the exudate on the various hollow viscera in the pelvis, and com- 
munication of the infection to them, are accompanied by symptoms appropriate to 
each organ. Cystitis, ureteropyelitis, even hydronephrosis from ureteral obstruc- 
tion, with uremia and death, have been noted. (Edema bullosum precedes the 
ie of the abscess into the bladder. Proctitis, with mucous and bloody diar- 
rhea, often precedes the discharge of the pus per rectum. Involvement of the 
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nerves in the pelvis causes neuralgias, and even paralyses of the muscles in the legs. 
If the infection takes the path along the blood-vessels to the thigh, one of the forms 
of phlegmasia alba dolens may result (q. v.). 

Diagnosis.—At first it may not be easy to differentiate this inflammation from 
others in the pelvis, though the history of cervical injury, the pain and tenderness 
at the sides of the uterus, with absence of peritonitic symptoms and signs, will 
render such a suspicion well grounded. When the tumor develops, the diagnosis is _ 
usually easy and its discussion will be taken up later. 

The prognosis is usually good. With proper treatment the patient has a mild 
course of fever, and absorption of the exudate takes place. Even after the forma- 
tion of abscesses the prognosis as to life is good, as they either break or are incised 
and then heal. In the larger abscesses the prognosis is to be guarded, as they some- 
times suppurate for months, the pelvis becoming riddled with sinuses, and the pa- 
tient finally dying of hectic fever and exhaustion. 
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Fie. 750.—CRraApDLE FoR Hot-arr TREATMENT OF CHRONIC CELLULITIS. 


Made of thin sheet-iron and covered with asbestos. A bag of calcium chlorid is hung inside while in use, to absorb 
moisture, but must not be near the bulbs (see Gellhorn). 


The prognosis as to health is not so good, because only too often the women 
have permanent backache, leukorrhea, or disturbed pelvic circulation—dysmenor- 
rhea—and symptoms of uterine displacements. The scars may contract and cause 
pressure on the nerves (neuralgias and paralysis) or on the ureters, producing 
hydronephrosis,—which the exudate may also do,—or traction on the bladder, 
and cause tenesmus and incontinence, or on the rectum, making a stricture. The 
uterus is sometimes drawn to different parts of the pelvis and fixed, or it is walled 
up in thick connective tissue and atrophies. 


Treatment of Pelvic Cellulitis—Besides the treatment applicable to all puerperal infected 
cases, attention is to be directed to the prevention of the spread of the infection and to the evacu- 
ation of pelvic abscess, or to means to hasten the absorption of large exudates. Since sitting up 
and getting out of bed are known to cause extension of the disease, manifested by chill, increased 
pain, and fever, the patient must lie quietly on her back during the acute stages. Vaginal and 
intra-uterine manipulations are unwise and harmful. An ice-bag, a hot-water bag, or warm, 
moist heat may be applied. Cathartics are sparingly used, and if enemata are required, they may 
not exceed six ounces in amount. Operation is contraindicated in the acute stages, even if the 
exudates are immense—reaching above the navel. If the symptoms—irregular fever, chills, emaci- 
ation—point to suppuration in the mass, or if fluctuation is demonstrated, the abscess 1s to be 
opened. As a rule, there need be no precipitation in this matter, experience having shown that 
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it is best to wait until the attack on the pus cavity has become easy and simple. If the mass 
ee abave Poupart’s ligament, one eine until the adhesion of the dome of the abscess to 
the abdominal wall is firm and extensive, thus making certain that the general peritoneal cavity 
will not be opened. By careful dissection, layer by layer, the tissues are reflected until the infil- 
trated wall of the abscess is reached. A small opening is made here, part of the pus evacuated, 
and the finger inserted. A gentle exploration is made to determine the extent of the cavity, and 
also whether it will be better to drain per vaginam also. If the lowest part of the abscess lies 
beneath the level of the cervix, the vagina may also be opened from below, guided by the finger 
in the pus-pocket. It is well to avoid manipulation at the sides of the uterus at the bases of the 
broad ligaments, because of the large vessels here, and in general to move the fingers about as 
little as possible to preserve the peritoneum. Tubular drainage through one or both open- 
ings is employed. Healing is remarkably quick, unless the operation was done too early, when 
time may be required for an undiscovered pus-pocket to break into the operative sinus. Cullen 
recommends to open the abdominal abscesses just above Poupart’s ligament, extraperitoneally. If 
the abscess bulges in the posterior culdesac, it is attacked here. If the abscess bulges down one of 
the lateral fornices, it should be attacked behind, as near in the middle line as possible, to avoid 
injuring the ureter or uterine vessels (vide infra). Since most cases of pelvic cellulitis heal by 
absorption, prolonged expectancy is required. When amelioration of the general symptoms 
indicates that the acuteness of the local process has subsided, the attendant may try to hasten the 
absorption of the exudates. Hot prolonged vaginal douches, repeated thrice daily, are useful, 
also the hot-air bath of the pelvic region, recommended by Bier and Polano. Such an apparatus 
is easily improvised by mounting 8 to 10 electric lights on the inside of a cradle lined with asbestos 
paper. Gellhorn describes the details of the treatment, which can be heartily recommended. 
The patient may not leave her bed until the masses have almost disappeared. General muscular 
tone is to be maintained by massage, but no massage is given the pelvic structures until several 
months after the patient is up and about. Then massage, gentle at first, watching the effect, 
may be used to mobilize the uterus and tubes; later, diathermia. 


Perimetritis.—Pelvic peritonitis accompanies many forms of local puerperal 
infection, as parametritis, endometritis, uterine abscess, salpingitis. Since the 
inflammation is limited to the pelvic peritoneum. we may conclude that the infect- 
ing bacteria are of low virulence, and the staphylococcus, the gonococcus, and 
saprophytes are usually found. Diplostreptococci and pneumococci have been 
present, and the Bacterium coli also, either alone or in symbiosis with the others, 
less often the Bacillus aérogenes capsulatus, the pyocyaneus, and anaérobes. 
Streptococci of low virulence may cause a mild peritonitis. If of high virulence, 
they quickly invade the whole peritoneum, and may be more quickly fatal than 
even a bacteremia. The immense surface of the peritoneum absorbs the toxins of 
the streptococci so rapidly that the heart and nervous system are overcome within 
a few days or even a few hours after inoculation. 

Causation.—(1) Traumatism, as where the uterus is much squeezed or torn, 
may have a mild plastic peritonitis as a sequel, and the most dangerous infections 
are likely to follow the introduction of even weak bacteria under such circumstances. 
In cases of pressure necrosis of the soft parts between the head and the bony pelvis 
a reactive inflammation usually prevents the spread of the inevitable infection. If 
a careless examiner should tear the surfaces asunder, or if alien bacteria are intro- 
duced, a rapidly fatal process may ensue. (2) Endometritis, uterine lymphangitis, 
pelvic peritonitis, a sequence demonstrated by Tonnelé, explain most of the cases, 
and sometimes the bacteria (streptococci) may be demonstrated on their way in the 
lymph-spaces through the uterus; (3) a parametritis may develop from a torn 
cervix or vagina, and the bacteria, without meeting a reactive inflammation in 
the broad ligaments, may reach the peritoneum; (4) gonorrhea may cause, in 
succession, by surface extension, endometritis, salpingitis, ovaritis, pelvic perit- 
onitis, or a gonorrheal pus-tube may burst during or after labor; unless the strepto- 
coceus Is also present, such infections are usually mild, with a strong tendency to 
localize Gy) rupture of an appendical abscess, extension of a perityphlitis to the 
pelvis, or the bursting of a collection of pus anywhere near the pelvis, may cause a 
peritonitis localized to this region, or even spreading over the whole serous surface; 
(6) the bacteria may reach the peritoneum from the veins in the broad ligaments in 
cases of streptococcus thrombophlebitis. It is clear, therefore, that infection may 
spread to the pelvie peritoneal cavity in several ways—via the lymph-vessels—the 
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most common,—by surface extension along the tubes, and via the blood, in addition 
to the inoculation of the serous sac by direct means, the introduction of the bacteria 
by the hand or instruments, or the rupture of infected pus-sacs. 

Pathology.—The pathologic findings are the same as are usual in surgical peri- 
tonitis. The peritoneum 
is reddened, the surface 
lusterless, the bowels dis- 
tended, adherent to each 
other, with  deep-red 
streaks on them where the 
surfaces do not lie directly 
apposed, and covered with 
long strings of fibrinopus 
and serous exudate. Be- 
tween the matted intes- 
tines a seropus is found in 
which float whitish-yellow 
flakes of fibrin, or the ex- 
udate may be all fibrin and 
pus. 

In streptococcic infec- 
tions the serous membrane 
may be only reddened, Fie. 751.—Diacram to SHow Locations or Perrironitic Errusions. 

. . *y PUS-TUBE AND OVARIAN ABscEss ON Lurr. PrriruBaAL Errusion ON 
there being little exudate Rieur. Intestines Form Part or WALL oF ABSCESS. 
and only few shreds of 
fibrin. The tendency to localize is not marked. Subperitoneal cellulitis also marks 
the streptococcic infections, and since it is impossible to drain these spaces, opening 
the peritoneal cavity offers little hope of cure. Blood may tinge the exudate, which 
may have an acrid, penetrating odor, 
stinging the hand immersed init. If 
the infection is mild, the reaction of 
the serosa may limit its progress, 
which nature accomplishes by 
throwing out a coating of lymph 
which binds the viscera together. 
The tubal ostia are closed, the fim- 
brie being matted together. The 
exudates are thus confined in 
pockets bounded by adhesions, and 
take on the character of pus. They 
may break into neighboring or- 
gans,—the bladder, vagina, or rec- 
tum,—and they may creep up out 
of the pelvis, usually on its pos- 
terior surface, toward the dia- 
phragm, the way being laid out 
by an advancing line of fresh ad- 
hesions which prevent the spread 
Fic. 752.—D1aGRaM TO SHOW LocaTIon OF PERITONITIC Errv- of the infection over the whole 

ee woe deen gue peritoneum. Great care must be 

exercised in palpating such cases, 

because rough pressure may rupture the adhesions, flooding the peritoneal cavity 
with pus, and causing death. 

The usual locations for these collections of pus are in Douglas’ culdesac, and 
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e uterus, in the fold between the infundibulopelvic and 


igh at each side of th et ; 
ee As they form when the uterus 1s In the abdomen, and become ad 


herent at the level at which they form, they do sa ae with ie viene 
1 his distinguishes them trom pa : 
fore, are found high up. This distinguis 
i i f these exudates is the same as In 
which are low, nearer the vagina. The course 0 seg cs: 
itis—resoluti tion, suppuration, and abscess. 41ne As 
parametritis—resolution, absorp ; ony an a ee 
mmon than in parametritis. The former takes longe 
He organs are left more deformed, bound down, and matted together. F ress Se 
the women are left gynecologic invalids, and are almost always incurably sterue, 


from closure of the tubes. ; — 
: If the infection is virulent, the streptococcus, alone or in symbiosis, being the 
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Fic. 753.—Cuart or Case oF PERITONITIS. 
Dotted line is the pulse. 


cause, its spread is very rapid, involving the whole lower abdomen within a few days 
or even only a few hours. Seldom is there time for the peritonitis to become uni- 
versal, because the patient dies from the inundation of the system by toxins rapidly 
formed, and absorbed so readily from the immense area of surface of the peritoneum. 
The exudate in cases of general peritonitis may be small or measure several quarts 
in amount. 

If the infection reached the peritoneum from the endometrium, it may be 
possible, microscopically, to trace the bacteria along the lymph-spaces. At the 
sides of the uterus, in the larger lymph-vessels, droplets of pus may be found on 
section, and the peritoneum over the uterus shows the intensest inflammation, 
redness, and fibrinopurulent exudate. 


If the peritoneum was infected by way of the tubes, these are usually dilated, 
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forming pus-sacs; often the ovary is involved, an ovarian abscess resulting, and 
nearly always the process is mild, being limited to the pelvis, unless improper treat- 
ment transports the infection higher up. 

Symptoms.—Both local and general symptoms and signs depend on the mode 
in which the infection reaches the peritoneum. The bursting of a pus-sac is almost 
always attended by stormy symptoms, which resemble those of ruptured ectopic 
pregnancy: sharp, severe pain at the site of the abscess, with tenderness, both 
rapidly spreading over the abdomen, collapse, followed by febrile reaction and the 
evidences of peritonitis mentioned below. If the peritonitis follows a rupture of the 
uterus, it resembles in all respects that following a severe operation. Usually the 
mode of entry is via the lymphatics from the endometrium, and, therefore, the 
symptoms and signs of endometritis precede those of peritonitis. (See Endometri- 
tis.) As soon as the peritoneum becomes involved pain becomes a prominent symp- 
tom, localized at first in the uterus and lower abdomen, spreading, in the bad cases, 
all over the belly. Vomiting is,almost a constant occurrence, preceded and ac- 
companied by continuous nausea and sometimes by singultus. The vomit is at 
first watery, then bilious, and at last stercoral in character, and the action is sudden 
and expulsive, so that sometimes the bed may be soiled before the nurse can hand 
the basin. It brings no relief from the intense nausea. Constipation is the rule at 
first, and flatus is not passed, peristalsis being paralyzed. This paralytic ileus leads 
to immense abdominal distention. The decomposition of the intestinal contents 
(by the Bacillus coli, the perfringens, pseudotetanus, and others) leads to an auto- 
intoxication, which contributes much to the fatal ending. Later in the disease the 
bowels sometimes loosen, and exhausting, foul diarrheas are observed. Thirst is 
excessive, restlessness is distressing, but usually the mind is clear until near the end, 
when either delirium or coma supervenes, or—and this is most ominous—a state of 
well-being—euphoria—begins. 

Examination shows the patient on her back, with the knees drawn up, both 
to relax the muscles and to take the weight of the bed-clothes off the belly. Her 
expression is anxious, her color at first reddened, later pale and gray or subicteric. 
The face at first presents a febrile aspect, but later this is replaced by one of col- 
lapse—sunken eyes, cold, pointed nose, cool forehead bedewed with clammy sweat 
—in short, the typical ‘‘facies Hippocratica.’? Owing to the constant loss of body 
fluids and the inability to replace them, the tongue soon becomes dry and brown, 
with fetor ex ore and fuliginous gums; the urine is reduced in amount and con- 
tains albumin, casts, indican, and often the bacterium causing the peritonitis. 
This finding shows that most fatal cases are really septicemias. The temperature 
during and after the usual initial chill is raised,—often as high as 105° F.,—the 
pulse becomes very rapid, and, at the same time, of a peculiar snappy character, 
and later, when the toxins paralyze the vagus and heart muscle, uncountable or 
filiform. Respiration is quickened and costal, first because of the toxinemia, and, 
second, because of the immense tympany which anchors the diaphragm high, and, 
third, because of the pain in the belly. Dilatation of the veins in the splanchnic 
area causes symptoms of shock. 

RAles are usually heard over the lower part of the lungs, and friction-sounds, 
if the patient lives long enough to develop a pleuritis also. ‘The first sound of the 
heart early loses its booming quality, the toxins affecting the muscle. Friction may 
be heard over the liver, but hardly ever over the lower abdomen. Gurgling is ab- 
sent (aperistalsis), but metallic tinkling may be found. The belly is tympanitic 
over its lower part at first, and, as the infection spreads, it may be immensely 
distended. The walls are usually very rigid (defense musculaire) and markedly 
tender. Deep pressure may sometimes be borne without complaint, but sudden 
lifting of the hand causes pain. Remarkably, but true, some cases of peritonitis— 
and these are usually due to pure streptococcous infection—show very little tender- 
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ness, hardly any rigidity, and are attended by little pain. It seems that the toxins 
produced are so caustic that they benumb the nerve-endings, or they quickly bring 
about general toxinemia and bacteremia, with insignificant local reaction. In such 
cases of latent peritonitis a diagnosis of peritonitis may not be possible during life. 

If the infection is virulent, the symptoms grow worse rapidly, the temperature 
keeps high until shortly before death, when it drops, the pulse mounting in fre- 
quency, the two curves crossing on the chart—the “cross of death”; collapse 
follows, and edema of the lungs or exhaustion closes the scene. 

If the patient is able to withstand the onslaught of the infection, the symptoms 
and signs are all milder from the very first and are limited to the pelvis. Very soon 
signs of localization become apparent—the pain begins to subside, the vomiting 
ceases, the bowels begin to act, the movements having natural color and odor, the 
general findings improve—the pulse particularly, by slowing, indicating the turn for 
the better. It is not safe to examine these cases bimanually for several weeks, that 
is, until the exudates are bound off by firm adhesions and resolution in them is 
begun. It may now be possible to find a fluctuating tumor in the culdesac or high 
up, at either or both sides of the uterus. Great care must be exercised in palpating 
these peritonitic collections. I have seen two deaths result directly from the burst- 
ing of such abscesses into the hitherto protected general peritoneal cavity. Should 
such an accident occur, the belly must at once be opened and drainage above and 
below established. 

If the patient recovers, the pelvic organs and intestines are matted together, 
the uterus distorted and displaced, the tubes kinked or occluded, the ovaries are 
involved in a mesh of adhesions and develop a tendency to become cystic, and the 
pelvic circulation, as in parametritis, is disturbed. If a pyosalpinx or ovarian ab- 
scess is the residuum, the recoveryis never complete. As a resultof all these changes 
the woman usually dates life-long invalidism from her confinement, her symptoms 
being pain in the pelvis and back, bearing down, inability to do her duties, 
neurasthenia, sterility, dyspareunia, dysmenorrhea, menorrhagia, leukorrhea, and 
the signs of pelvic congestion. Mild cases of perimetritis—so mild as to escape 
the notice of ail but the acute observer—may leave such traces, and a goodly pro- 
portion of the gynecologist’s clientéle is of this class. 

Diagnosis.—It is not always possible to differentiate between a parametritis 
and a perimetritis in the early stages—indeed, they often occur together. Chill and 
high fever are common to both, but the chill is usually more pronounced in the 
cellulitis, but the general impression is of a less severe illness. Nausea, singultus, 
and vomiting, with prostration, rapid pulse, excessive local pain and tenderness, with 
increasing and spreading abdominal rigidity, point to peritonitis. The exudate in 
parametritis is usually low down and unilateral; that of peritonitis is higher up and 
more often posteriorly than at the side; the cellulitis shows a brawny, hard infil- 
trate, which softens late; the perimetritic exudation is soft from the start. The 
see of the pelvic tumor gives useful indications. In cellulitis the infiltrations 

ollow the layers of fascia and the ligaments; in peritonitis, the peritoneal pockets 
are first filled with the exudates, Douglas’ culdesac, and the regions of the ovaries. 
Pyosalpinx and ovarian abscess usually cannot be palpated out of the pelvic in- 
flammatory masses in the early stages. After a few weeks the parametritic infil- 
trates are absorbed, and then one may be able to outline the structures. The 
ae needle may be used to discover the nature of fluid in the peritoneal 

B rognosis.—This should always be withheld in the early part of the illness, be- 
cause we are usually in ignorance of the nature of the infecting bacterium and of the 
road it takes to the peritoneum. Streptococcie infections are particularly fatal: 
they ee localize, and the absorption of the toxins is so rapid that the heart 
muscle and nervous system are quickly overcome. Staphylococcic, gonococcie, 
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and colon infections are much more favorable. All depends on the ability of the 
peritoneum to wall off the advancing bacteria by the layer of leukocytes, the throw- 
ing out of lymph, and matting of the pelvic viscera together. Symptoms and 
signs which indicate such a process justify us in giving a favorable prognosis. The 
pulse gives us the most reliable information of what is going on in the peritoneum; 
next, the general condition of the patient. Low blood-pressure is of bad omen. 
Slowing of the pulse is a good sign. 


Treatment of Peritonitis—At the beginning it may not be possible to differentiate a peritoni- 
tis from a cellulitis, and the treatment, therefore, will be the same for both. If the case starts 
out as a violent, acute puerperal peritonitis, very little can be expected from any treatment. 
Simply opening the abdomen in the midline above the pubis, or posterior colpotomy, will not do 
much harm. If such an incision reveals a ruptured uterus or a burst pus-sac (pus-tube, appendi- 
citis, etc.), appropriate treatment is made; otherwise several rubber gloves for drainage are placed 


Fic. 754.—Oprenine Axsscress IN CULDESAC. 


radially in the abdomen, one reaching to the culdesac, and a large moist dressing is applied. Some 
operators irrigate the peritoneal cavity with normal salt solution, but most men are opposed to 
this, as well as to eventration, because it shocks the patient too much. There is more ae 
to hope for good from simple drainage and instillation of ether (Benthin). — If the Conrertr : 
disease is milder—more chronic—more may be expected of operation, and it 1s these cases W a 
give the better statistics—for example, Bumm, 50 per cent.; Leopold, 23 per cent. ; Jeannin, j 
per cent. mortality. The gonococcus, the staphylococcus, or a mild streptococcus are ye y 
found here. My own experience with operation in acute diffusing puerperal peritonitis shows 
only one recovery in 12 women drained, but postoperative cases show much Relies lita pee 
there is a tendency to localization, it is safer to wait until the abscess has formed and then drain 
ni yeas apace by short, broad specula, the cervix steadied, but not pulled down 
with a eon forceps, and the posterior fornix is incised cleanly with a sharp ces a sige 
1, the tissue to be cut being held by long tissue forceps, and the opening enlarged by stretching 
with 8-inch artery clamp. The sac may not be punched into—every effort must be taken to 
We SiGAaaine its tension, because a delicate adhesion in its roof may give way and pus will es- 
pee b into the general peritoneum, an accident which even the immediate laparotomy may 
ron et heal fatal. After the pus is evacuated one or two fingers may be passed into the 
fee Poked cane palpation of the walls made, but it is unwise to try to isolate a pus-tube unless 
2 
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y be drained through the same opening. An ovarian abscess 
is treated similarly. The drainage-tube should be left in place for a day after it has ceased to 
drain, and the opening kept open a few days longer with a bit of gauze. Irrigations are un- 
necessary and harmful. The patient is kept in the Fowler position for a few days. In the very 
chronic pelvis sinuses vaccine therapy may be useful. Vaginal douches to hasten the absorption 
of exudates and the hot-air bath may be used in chronic cases, but are not so successful as in 
parametritis. Massage may be employed in the latest stages. It is hazardous to remove pus 
sacs in the acute stages. It is better to use expectancy until the inflammation has quite subsided, 
relieving immediate danger, if very necessary, by drainage or puncture. If the temperature 
rises after an examination or a hot douche, the process is still too acute for operation. The blood 
sedimentation test will also help to decide on the proper time for operation. 


it is within easy reach, when it ma 


Bacteremia is an acute infectious disease, due to the entrance into the blood of 
microbes, usually the Streptococcus pyogenes, but sometimes of other cocci and 
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Fra. 755 —Ursrinre LyMPHANGITIS, 
Above is a clump of streptococci taken from the lymphatic. 


bacteria, and their toxins, which produce a dissolution of the blood degenerative 
changes in wee organs, and the symptoms of a rapid intoxication. The terms ‘‘septi- 
cous and sepsis,” from the Greek o7jis, meaning decay, have gained such 
general usage as applied to all forms of severe infection that they will probably be 
retained. Septicemia is Synonymous with bacteremia, which term should replace 
a a essential quality of these infections is the invasion of the nicole by 
ae ee Most often the streptococcus is causative, but the pneumococcus 

e staphylococcus, the Bacillus pyocyaneus, the gonococcus, the Bacillus abropenes 
capsulatus, and several anaérobes have been found. Entrance to the blood is 
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B, Dirruse PUERPERAL PERITONITIS, 


SEprTic 


D, Merastatic BACTEREMIA. 


DovusBLE PHitegMaAsia ALBA DOLENS. 


Empoui in Lune, Kipneys, THyrRorp (RARE), Eye (Rare), JOINTS, ETC. 


Fig. 756.—A, MeEtTRoPHLEBITIS, SePpTIC PNEUMONIA, BACTEREMIA. 
C, THROMBOPHLEBITIS. 


PLEURITIS. 
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gained in two ways—via the lymphatics, the most usual, and via the blood-vessels, 
particularly the veins, and sometimes in both ways at the same time. Differing 
clinical pictures are produced, depending on the mode of invasion, and it is often 
possible to designate the symptoms appertaining to each form. Just as often the 
pictures are indistinct, partaking of the characters of the two affections. The 
lymphatic form of bacteremia usually develops from an endometritis, the bacteria 
passing along the lymph-spaces of the uterus and broad ligaments into the blood, or 
out on to the surface of the peritoneum, causing peritonitis, pleuritis, etc. The 
vascular form of bacteremia begins as a metrophlebitis, usually at the placental site, 
with thromboses in the veins. From these infected thrombi the bacteria get into 
and multiply in the blood, locating in distant organs—the lungs, the brain, the 
cord, the joints, the valves of the heart, etc.—in short, a true bacteremia develops. 
In such cases the local symptoms may be insignificant. A slower form of general in- 
fection occurs in the metrophlebitic cases. The thrombi suppurate—a condition 
not common with the streptococcus—and bits of infected fibrin or microscopic 
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droplets of pus, or even larger pieces of thrombus, may break off and be swirled 
away by the blood-stream to the lungs, the kidneys, the brain, ete., where they set 
up new foci of suppuration. This last disease has been named pyemia, but there is 
almost never any “‘pus in the blood.” Von Herff has suggested the term “metastatic 
bacteremia” for this affection. Often it begins as a septicemia, developing the 
characters of a pyemia later. 

Pathology of Septicemia.—-A bacteremia may follow an insignificant lesion lo- 
cated at any part of the genital tract. Even a frenulum tear may allow the virulent 
streptococcus rapid access to the blood. Again, the resistance of the patient may 
be broken down only after a long fight or after ill-advised local treatment—that is 
a process that was limited to the surface is allowed to become invasive. An ex- 
ample of this is the severe bacteremia which usually follows curetage in cases of 
streptococcic endometritis. 

In the lymphatic varieties of septicemia the findings at autopsy are quite 
typical: (1) Endometritis gangrenosa, or metritis desiccans, often the whole tract. 
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being covered by a grayish, sloughing, diphtheroid exudate. (2) Parametritis and 
lymphangitis, the lymph-vessels at the sides of the uterus being filled with purulent 
fluid which exudes from the cut surface; the connective tissue may be infiltrated 
and edematous, and this cellulitis may spread so fast and far as to justify the name 
Virchow gave it—erysipelas puerperalis malignum internum. The changes in the 
parametria may be simply a serous infectious edema, or necrosis may occur—a real 
phlegmon. (3) Pelvic peritonitis, then general peritonitis (Fig. 759.) (4) If the 
patient lasts long enough, pleuritis and pericarditis. (5) Gastritis submucosa—gas- 
tritis, enteritis, and colitis. (6) General pathology 
of acute infectious disease—swollen spleen, fatty 
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degeneration and cloudy swelling of muscles, and = 3 


AM v ve 
especially of the heart (tiger-heart), liver, and kid- | & 7 one me lo : 
neys. Bacteria in immense numbers are found in a 
the minute capillaries and lymphatics of these freH4 a5 : 
organs (Fig. 759a). (7) The findings of the metas- +t | 
tases in the lungs, heart, brain, joints, connective : 
tissue, and so on. 

In the vascular forms of bacteremia the lym- = ia 
phatics are not involved at all, or to a decidedly EEheé-—F= eI 
less extent. The veins of the placental site are ~ ie t 
filled with large thrombi, which are swarming with St i 
bacteria. The bacteria erode the endothelium of 
the vessel; fibrin is deposited on the surfaces; the 
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spermatic and iliac veins, even to the cava. From 
the surface of these thrombi bacteria are liberated 
in the blood-stream, and if they are strong enough 
to multiply in it, a fatal bacteremia will result or 
the lungs are showered with them, a pneumonia 
developing which may dominate the clinical picture. ip 
If the bacteria are less virulent or of a more pyo- Line 
genic character, the process is more chronic, the 
thrombi undergo puriform softening, and solid bits 
or droplets of pus break loose, and, floated by the 
blood-stream, lodge in distant portions of the body, 


setting up new fociof suppuration. This condition 

has been called pyemia, and will be considered ; - 

directly. 4 : he 
Symptoms.—A period of incubation of from one Fa -* 5 ; | 

to three days usually precedes the outbreak of the [eet.--—+-+-- ++ 

severe symptoms. In rare cases threatening pro- 

dromes appear within a few hours after the inocu- —— F16. 758.—Acure Bacreremia, 


‘ Mee - Forehead presentation. Forceps, ete. Low- 
lation, and the woman gets very sick and may die est line is temperature, dotted, the pulse. 


before thirty-six hours have passed .(Fig. 758). 
Ordinarily, the prodromal stage is manifested by the signs and symptoms of the 
local process from the site of which the bacteria gained access to the blood. The 
reader is referred to the chapters on Endometritis, Parametritis, etc., for these 
symptoms. It is often—indeed, usually—impossible to determine when and how 
the germs get into the blood. Schottmiiller, using anaérobic methods, has been 
able to cultivate the streptococcus from the blood in many cases where the diag- 
nosis of a purely local process had been made. That a serious bacteremia exists 
will be apparent from the following syndrome, though it must be admitted that 
the absorption of toxins in large amounts will produce the same conditions. 

A severe chill, lasting from five to thirty minutes, ushers in the affection. Dur- 
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ing the rigor the skin is pale, the lips and fingers cyanotic. There is some resem- 
blance to anaphylaxis; the temperature rises rapidly to 103° or 104° F., and the 
pulse jumps at once above 120, soon attaining a frequency between this and 160. 
At first bounding, it soon becomes soft and compressible, the toxins weakening the 
heart muscle. Owing to the destruction of the red blood-corpuscles the oxygen- 
carrying power of the blood is diminished, the patient exhibits a marked pallor, 
and the respirations are hurried. Tympany and peritonitis still further com- 
promise the breathing. Very early in the attack malaise is decided—the woman 
appears as if stricken down, is apprehensive of a dangerous illness, even of impend- 
ing death, the change being sudden and significant. Headache and sleeplessness 
are constantly complained of—the latter, in the absence of sufficient cause, being 
particularly ominous. While the mind may remain clear until near the end, this 
is unusual—mild delirium, delirium in somnolence, and often maniacal outbursts 
characterize the last days. Acute endocarditis is almost always marked by delirium. 
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SEPTICEMIA, 


Symptoms of peritonitis—nausea, vomiti 1 
) é sea, vomiting, pain, ete.—very soon begin 
the facies Hippocratica shows that the fatal termination is not distant, The eae 
om eet and putrid, the result of a gangrenous endometritis though 
etumes the lochia are scant. The odor is not marked. bei : 
nostril. The puerperal wounds become n i ond Of peta 
; ome necrotic. Signs of peritonitis—tend 
tympany, spreading rigidity, ileus, ete.—begi if cane he 
le .—begin, and if the patient li b 
marked, and the picture becomes One of vi a stontaes he oe a 
virulent peritonitis. While th 
ture goes down, the pulse rises hig ; aan 
goe gher, and the tongue b d igi 
A peculiar fruity odor—sweet, sickeni SH ced abode aia 
eet, ening—may be noticed about the patient 
ae or oa days the patient feels easier, but the objective signs ae eae vie 
ody 18 cold, sometimes even the trunk, and bedewed with a cold sweat; hee of a 
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yellowish color, while the translucent parts, for example, nose and ears, are a leaden 
eray. Consciousness is sometimes retained until a few hours before death which 
usually occurs in coma, preceded by edema of the lungs. Oftener, the ure is 
marked by delirium, and in cases where the liver is much involved, the symptoms 
may resemble those of acute yellow atrophy of the liver (q.v.). If the patient lives 
long enough, a pleuritis develops. 

; The disease lasts for from two to ten days. It is especially virulent if it be- 
gins during labor, when the course is usually short and violent—‘foudroyante,” as 
the French say. Eruptions on the skin resembling measles or scarlatina poousion 
ally occur. ‘This has nothing in common with true scarlatina, though the puerpera 
like every one, may contract this disease. It may be difficult to make the differ- 
ential diagnosis. Pustular and vesicular eruptions (containing the infecting organ- 
ism) are very rare, as also are petechie and hemorrhages in the skin, all of which 
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denote a very dangerous form of the malady. A marbling of the skin which 
shows the course of the superficial veins is of bad omen—it indicates general hemo- 
lysis. An erysipelatous inflammation may begin at the vulva and invade a large 
part of the trunk and legs. Albuminuria is the rule, with casts, kidney epithelium, 
and sometimes the causative bacterium. Severe diarrheas, fetid and acrid, may 
still further reduce the strength of the patient. . Thyroiditis is not a rare complica- 
tion. Examination of the blood reveals the streptococcus or other organism in 
the majority of the cases, especially if the bacteremia is of vascular origin. In the 
lymphatic forms the toxins from the parametrium and peritoneum may kill the 
patient, with little invasion of bacteria in the blood. Leukocytosis is usually 
present, but its absence does not signify much (vide infra). There is a hemoglobi- 
nemia and an increase of the polynuclears and mononuclears, with a decrease of the 
58 
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The spleen is large (at autopsy it and the bone-mar- 
row show a raspberry color), and, indeed, the clinical picture may pases acute 
pernicious anemia or leukemia. There are profound changes in the meta olism. 

If the patient is able to overcome the attack of the bacteria, it is evidenced by 
a degree of mildness of the symptoms and a protracted course of the disease. The 
initial chill is occasionally repeated, but rarely more than once; the temperature 
shows greater remissions, the pulse keeps a lower level, the blood-pressure rises, 
the patient feels some improvement in her condition, sleeps more, her skin becomes 
covered with a warm perspiration, the peritoneal symptoms subside or do not 
even appear, the kidneys act more freely, the bowel movements become normal, 
and the disease terminates, usually rapidly, by lysis. 

If embolic processes are lit up, the symptoms and signs are those peculiar to the 
organ and location of the new inflammations. One way that acute bacteremias 
terminate—and this is true of the vascular variety—is by passing over into a sub- 
acute or chronic state of pyemia. Some authors call these conditions septicopyemia. 
The diagnosis, prognosis, and treatment will be discussed later. 

Septic Endocarditis——This usually complicates the severer bacteremias, or 
septicopyemia, but may occur after a mild local affection, or, rarely, without dem- 
onstrable local lesions. The bacteria settle on the valves, oftenest of the left 
heart, causing ulceration of same. The disease is marked by the presence of miliary 
embolic abscesses in the brain, liver, kidneys, ete. An endocardium that is already 
diseased is more prone to infection, and chlorosis seems to favor it, too. 

Symptoms.—Severe rigor, high and continuous fever, very rapid pulse, cerebral 
symptoms, muttering delirium, stupor, or even acute delirious mania, and, later, 
symptoms of meningitis; retinal hemorrhages in 80 per cent. (Litten); diarrhea; 
hemorrhages under the skin; scarlatiniform eruptions or blisters. The disease 
lasts from two to twenty-eight days, and often simulates typhoid, presenting roseola, 
enlarged spleen, and typhoid tongue. The heart-findings are usually equivocal. 
Sometimes sudden death occurs. 

The diagnosis is not easy in the absence of a local cause for the high fever and 
the rapid pulse. Severe sickness, marked nervous symptoms, retinal hemorrhages, 
repeated chills without determinable emboli, indicate a severe bacteremia. 

The prognosis is bad. The treatment is symptomatic. 

Pyemia, septicopyemia, metastatic bacteremia, are all names for a chronic form 
of sepsis characterized by repeated chills, high fever with deep remissions and inter- 
missions, and marked tendency to metastatic pus-formation. The essential path- 
ology of this form of infection is a metrophlebitis with extension along the veins of 
the broad ligaments into the spermatic, the hypogastric, and the iliac veins, even 
to the vena cava, attended by the formation of thrombi, from which bacteria, bits 
of fibrin, and droplets of pus are released and carried away in the blood-stream, to 
find lodgment in distant organs, there setting up purulent processes. The thrombi 
in these infections are large, and undergo puriform degeneration, while in the acute 
bacteriemia they are not so extensive and do not break down, but supply myriads of 
germs to the blood. These thrombi are found mainly in the spermatic vessels if the 
infection, as is usual, gained entrance at the placental site in the fundus. If the 
main infection is in the lower part of the uterus, or if the placental site was low 
(placenta previa), the uterine veins first, and then the hypogastric and internal 
iliac or the femoral are involved, causing one form of phlegmasia alba dolens (Fig. 
756). There is sometimes a periphlebitis around the veins in the broad ligaments, 
Pe ae aie Dates or a parametritis may develop, which extends upward or 
an a few ae bee causing ee form of phlegmasia alba dolens. The 
ae eee “ins ene resulting from the attack of the bacteria—either 
volution is normal the dis aenaen ire Eeeedy Sometimes in- 
eens Ra ene ee ce elng ocated only at the placental site, which shows 

mbi. The bacteria involved are again frequently strepto- 
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cocci of a low grade of virulence or the pyococci, but the others mentioned above 
may also be causative. 

Symptoms.—Often the symptoms of a local infection, especially that of endo- 
metritis, precede the development of pyemia, and this process may have subsided 
and the patient already have been called convalescent when the first chill announces 
a new complication. Again the puerpera may have had an apparently normal 
puerperium, only a slight evening temperature or rise of pulse apprising the acute 
observer that something was brewing, when in the second week a chill and fever 
declare the disease. I have seen this as late as three weeks after delivery. The 
initial chill is constant, lasts ten to forty minutes, and is followed by high fever,— 
even 106° F.,—fast pulse, and defervescence is accompanied by a profuse sweat. 
Subnormal temperature,—95° F..—even collapse, may ensue. Another rigor may 
occur within a few hours or the next day. and these are repeated daily for a vari- 
able length of time. One of my cases had more than 100 chills. The severest forms 
of infection have the fewest number of chills, and the number of rigors cannot be 
foretold. It is believed that each one indicates that a bit of thrombus has broken 
off, or at least that the blood has gained a new supply of bacteria or toxins or more 
bacterial albumins. The bacteria are usually most easily found in the blood during 
the chill (Warnekros), but may be absent until near death, when the case may 
assume a more septicemic type. It is impossible to locate the embolism of every 
chill. The temperature is very irregular; the pulse-curve follows that of the fever, 
unless an embolism occurs in a vital organ (Fig. 760). Leukocytosis is the rule. 
The course of the disease is very chronic, lasting from three weeks to three months, 
orevenaslongasayear. At first the general condition is little affected, but sooner 
or later the blood suffers, the strength wanes, and a hectic condition and inanition 
supervene. The skin becomes waxy-gray, the pulse weak and rapid, bed-sores 
develop, and the patient may die of exhaustion in four to twelve weeks without 
metastases occurring. Metastases are the rule, however, and they may protract the 
course of the disease as long as eight months. The most common metastases are: 

(a) Lungs.—Emboli here are indicated by pain in the chest, cough, bloody, 
sometimes purulent, expectoration, dyspnea, and the signs and symptoms of pleur- 
isy, abscess, or pneumonia. Later, gangrene of the lung may occur. If the em- 
bolus is large, it may plug one of the larger pulmonary vessels and cause sudden 
death. If the embolus is exceedingly small, it may pass through the large pul- 
monary capillaries and lodge in the brain, kidneys, ete. If the foramen ovale is 
patent, the emboli may pass directly into the greater circulation. oe 

(b) Joints—When the joints are affected, the usual signs of arthritis are present. 
Suppuration and complete disorganization do not always follow; sometimes a 
serous effusion is the only finding, and it is reabsorbed, but may leave adhesions, 
contractures, and partial disability. The knee is most often affected, and the large 
joints usually, but not one is exempt. en 

(c) Subcutaneous tissue anywhere may be the seat of an abscess, which is shown 
by the usual signs. Fochier noticed that these abscesses seemed to have a curative 
effect, and he induced them artificially as a therapeutic measure. ' | 

(d) Kidneys.—Albuminuria is constant in the bad cases. Emboli here are 
shown by pain, bloody urine, and the usual course of a pyonephrosis. 

(e) Eyes—Two forms occur. Retinal hemorrhages, common with acute endo- 
carditis, and panophthalmitis, with complete disintegration of the eyeball. 

(f) Thyroiditis, Parotitis—Metastases of the kidney, eye, and thyroid are 
of very evil omen, but are not absolutely fatal. Meningitis is always fatal. 

If the veins of the pelvis are much involved, edema of the legs is noticed, and 
the abdominal wall veins enlarge for the collateral circulation. Ascites may be pres- 
ent. On the other hand, all three may be absent, with very extensive thrombosis. 
Gangrene of the flesh of the calves and posterior aspects of the thighs, leaving deep 


PATHOLOGY OF THE PUERPERIUM 


916 


and eroding bed-sores, occurs in very chronic cases, and the puerpera will be made a 


bed- or chair-ridden invalid for life. 


but soon the repeated chills, the sweats, 


The diagnosis at first may be in doubt, 
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thrombosed veins may sometimes be felt as solid, worm-shaped cords. Deep 
pressure at the sides of the uterus from the belly always elicits tenderness, and the 
same may be present under Poupart’s ligaments. Prognosis and treatment will 
be considered later. 

Phlegmasia Alba Dolens.—This is a term rather loosely applied to several 
different pathologic conditions. Literally it means a painful white inflammation, 
and is applied to such occurring in the legs and thighs, although equally applicable 
to the same condition occurring in the arms. The following forms are observed in 
practice: 

(1) Simple thrombosis of the saphenous and femoral veins or of the iliac, with 
edema of the extremity beginning at the foot and extending to the trunk, but not 
onto it, attended by veryslight fever, little pain, and, in general, very mild symptoms. 
The skin is cool, translucent, and mottled, or marbled with distended veins. Punc- 
ture would show a thin serum. These cases have been called mechanical thrombo- 
ses, and have been explained by the stasis of the blood in the pelvic and crural veins 
during pregnancy and the puerperium, the long rest in the recumbent posture, the 
anemia, the hyperinosis of pregnancy, marasmus, etc., but the author believes that 
they are always due to a mild infection, and that it is a rapidly advancing endo- 
phlebitis. McLean proved that thrombosis did not occur without infection and 
Rosenow found a diplostreptococcus in 5 cases of pulmonary embolism. The 
origin of this infection may be remote from the site of the thrombosis, and may 
have healed, examples of which, from my own observation, are ulcer of the ankle, 
mastitis, and infected perineum. At an autopsy in Vienna on a woman who died 
of pulmonary embolism after a simple perineorrhaphy the pelvic and femoral veins 
were found filled with clots, and their origin could be traced to the infected wound in 
the perineum. Many cases of sudden death from embolism are preceded by mild 
febrile symptoms, rapid pulse, or local symptoms which indicate that disease of some 
kind exists in the pelvis. Excepting these accidents, the course of the thrombosis is 
not alarming; the fever keeps a low level, the general health is good, appetite and 
sleep are but little disturbed, and recovery takes place in from two to six weeks. 
The disease usually begins after the eighth day of the puerperium, and is caused by 
an organism of low virulence—either an attenuated streptococcus or the staphylo- 
coccus, even sometimes by the bacteria which normally grow as saprophytes in the 
genitals. This form of phlegmasia occurs not seldom after myoma operations. 

(2) Thrombophlebitis of the pelvic and crural veins may be the outward exten- 
sion of the infected uterine veins, being only a part of a pyemic process, to which ref- 
erence hasalready been made, and it may also occur apparently alone. In theformer 
case the symptoms and signs of endometritis or pelvic inflammation precede the pain 
and swelling of the leg; in the latter case the initial chill is followed at once by the 
localization in the extremity. Often the intrapelvic symptoms of the early puer- 
perium are overlooked. Usually after the eighth day, and perhaps as late as the 
twentieth, the puerpera experiences pain in the groin, and at the same time in the 
calf of the leg. The pain is so great that the leg is immovable. The swelling is 
noticed first in Scarpa’s triangle and in the labium vulve of the affected side. The 
groin is the site of the greatest pain, and sometimes it is possible to feel the throm- 
bosed veins under Poupart’s ligament. The upper thigh is sometimes swollen to 
twice its natural size, has a white, opalescent, or somewhat yellowish tint, feels hot 
to the touch, is exceedingly sensitive, and pits with difficulty on pressure. Within 
a few hours or days the whole limb is involved, but sometimes the lower leg and foot 
seem rather to be edematous, and not infiltrated with lymph. W. A. Freund has 
differentiated by puncture the lymph of the upper thigh from the serum of the lower 
leg. The milk-white appearance of the limb gave the disease the popular appella- 
tion, ‘‘milk-leg”—indeed, the ancients believed it was, in reality, a milk metastasis. 

At the beginning a chill may or may not occur, but fever is always present, to- 
gether with the symptoms of severe illness—7. e., of infection, of a pyemic process. 
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Both limbs may be involved at once or one after the other. The fever pursues an ir- 
regular course, with marked remissions; the pulse is usually high, and the course of 
the disease is very protracted, especially if one limbis involved after the other. Weeks 
or months may elapse before the signs of inflammation and obstruction of the veins 
disappear, and the general health may suffer very much. Bed-sores are prone to 
form over the sacrum and the heels. Even long after the recovery edema of the 
foot will appear when the patient is much on her feet. In bad cases the inflamma- 
tion passes over to the arteries; thrombosis occurs here too, and gangrene of the 
extremity results. If many of the veins of the leg become occluded, the circulation 
may be stopped, with the same result. Arterial thrombosis may also result from 
emboli from the valves—endocarditis. Immediate amputation is demanded when 
the diagnosis of gangrene is made; delay means death, and even amputation may 
not save. Portions of the calves and thighs may slough off from pressure and poor 
circulation. Treatment is based on surgical principles. (See Stein.) 
Pathologically, in these cases one finds the pelvic veins full of firm thrombi, 
and the inflammation has crept out through the pampiniform plexus to the obturator 
vein, or even through the hypogastric, to the common iliac, and then backward to 
the femoral. In addition to the endophlebitis and phlebitis, there is a marked peri- 
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phlebitis with extensive inflammatory edema. The connective tissue around the 
Lier is Se with a gelatinous, mucoid material (“Sphlegma”’), which also fills 
ho te a a accompanying the veins. Whether or not there is a lymphangitis 

imply a lymphatic stasis with coagulation of the lymph has not been settled— 
probably both exist. This lymphatic process accompanies the inflammation of the 
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veins as the latter spreads out of the pelvis and down the leg. The large veins are 
filled with thrombi, partly solid, partly puriform degenerated. The phlebitis may 
be primary, or secondary to a pelvie cellulitis, and the process may be reversed; 
a phlebitis may lead to a cellulitis, and, owing to the proximity of the peritoneum, 
to a local peritonitis. The clinical picture may then be indistinct, combining symp- 
toms and signs of the three conditions. 

(3) Pelveocrural Cellulitis—In this form of phlegmasia the condition is one of 
extension of a cellulitis from the pelvis. This cellulitis differs from the form de- 
scribed under Parametritis in the rapidity of its spread, its tendency to attack the 
subcutaneous cellular tissue, the lateness of suppuration, if at all, and the severity of 
its effect on the general system. It resembles the malignant infections of the arm, 
and is, like them, almost always caused by a virulent strain of streptococci. The 
infection may leave the pelvis either above or below, and the resulting inflammation 
of the upper thigh will appear first over Poupart’s ligament or in the nates. Swell- 
ing, pain, heat, and redness characterize this form of phlegmasia, and it often is but 
part of a general septicemia. Very often, in addition, thrombosis occurs in the 
crural veins, and then the lower part of the affected extremity swells up with edema, 
and the picture resembles the ordinary phlegmasia alba dolens more. It may at 
first be difficult to distinguish between the two forms, but the fact that the inflamma- 
tion with the swelling began in the upper part of the thigh first and the edema of the 
foot came a considerable time later,—an observation clearly made by Levret in 
1766,—and the demonstration of a pelvic cellulitis, will aid a good deal in the differ- 
entiation. Blisters and pustules occur with both forms. Necrosis and abscess are 
rare with the purely phlebitic phlegmasia, and commoner with the cellulitis. The 
course of this kind of phlegmasia is rapid and usually fatal, the inflammation 
involving both limbs, and the bacteremia being pronounced. If healing is to 
take place, the infection ceases to spread and the general symptoms ameliorate. 
Abscess formation is a favorable sign unless the whole limb becomes studded with 
areas of necrosis. Such cases are protracted and serious. The diagnosis is easy, 
as a rule. Sometimes it may be necessary to shut out neuritis or parametritis, 
when the thrombosis is deep seated and edema not yet begun. 

Treatment.—Prevention. Extreme asepsis in the conduct of all obstetric cases 
will effectually prevent the vast majority of all the forms of phlegmasia alba dolens. 
The milder thromboses, phlegmasia of the type first described, may now and again 
occur with faultless technic, but these are also ascribable to infection, probably 
endogenous in origin, though many authors believe they are due to stasis of the 
blood in the veins, prolonged rest in the horizontal position, and alteration of the 
blood. To forestall such thromboses many authors, especially the Germans, 
recommend that the puerpera be gotten out of bed as soon as possible after labor— 
on the second or third day. This is said to improve the circulation and prevent 
thrombi from forming. I am not strongly in sympathy with such a practice, but 
give the puerpera much more freedom in bed than formerly, and insist on regular 
bed exercises. (See Time of Getting Up, p. 350.) 

Aside from the general rules applicable to all forms of puerperal infection, which 
will be discussed later, the treatment of phlebitis and thrombosis requires special 
precautions. The dangers are embolism and bed-sores. Good nursing is of prime 
importance. Moving the patient and the affected limb is restricted to a minimum, 
and is done slowly and with the greatest care to avoid pulmonary embolism. The 
limb is to be elevated slightly to aid the return circulation, which may be done 
by means of soft pillows, not rubber covered. For a few hours each day the leg 
should lie flat, the change being made guardedly. The pad to protect the heel is 
to be placed under the tendo achillis, and the bed-clothes are to be supported by a 
cradle of hoops. Drop-foot may be prevented by adjustment of a few soft pillows 
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against the sole. After from four to five weeks of ee tiapanderr eta ae 
may be considered firm enough, and the patient given a f: einen de : ee 
first tentatively, to see if fever arises—if not, she may carefully get re re) : 
Massage of the limb is not permitted for several months after the eras a oe ‘ 
I never use ointments, bandaging, or applications of wet dressings to the limb— 
they disturb the parts too much. At most, when there 1s great pain in the ae 
a light ice-bag or a warm-water bag is applied. Care is required to an freez- 
ing and burning, both of which are more likely to occur when the she ation 
poor. Morphin may be used for pain. It is important to keep up the nourish- 
ment. Later, when the patient gets up, the foot may become edematous. A 
rubber stocking may sometimes be worn with comfort. In a subsequent puer- 
perium the thrombosis may recur. For pulmonary embolism see page 847. 

Intramural Uterine Abscess.—More commonly than is reported, a uterine 
lymphangitis or phlebitis results in an abscess within the muscular wall. Such 
abscesses may be single or multiple, seem to prefer the cornua as sites, and may be 
the only local cause for the general symptoms, or may be only a part of an extensive 
local infectious process, as pelvic peritonitis, cellulitis, pyosalpinx, phlebitis. These 
abscesses may break into neighboring organs—the bladder, the peritoneum, the 
parametrium, the sigmoid, or the rectum; they may break into the cavity of the 
uterus, giving rise to a sudden discharge of pus per vaginam, which simulates that 
of a pyosalpinx, or they may be absorbed or inspissated. The course of the uterine 
abscess is chronic. The symptoms of the acute stage of the infection subside, and 
the accoucheur’s attention is drawn to this condition by the persistence of the fever, 
etc. Examination shows the uterus enlarged, and, at some point, a soft, fluctuating 
tumor is palpable. A soft or suppurating fibroid will give all the symptoms and 
signs of uterine abscess. Treatment is surgical. If the symptoms persist, the 
abscess is attacked by laparotomy, but drained if possible from below, otherwise 
from above, walling off the general peritoneal cavity with gauze and by fixing the 
omentum to the uterus. A drainage-tube may be inserted into the abscess and led 
out of the belly, being fastened in place with sutures (Barrows). If the uterus is 
riddled with abscesses, hysterectomy and free vaginal drainage are indicated. 
(Lit., Pielsticker.) 

Specific Infections.—Gonorrhea.—A large number—easily 15 per cent.—of the 
patients of our public maternities enter with a latent gonorrhea. In private prac- 
tice the number will perhaps not exceed 10 per cent. Since, with modern aseptic 
methods, fever is becoming so rare, we conclude that the gonococcus does not play 
a very important réle in puerperal infection. Acute gonorrhea is much more likely 
to spread than the chronic and to become serious, both as regards the mother and 
also the baby, its eyes, navel, etc. When the disease is latent, the surfaces are 
usually free from the organisms, the gonococci resting in the crypts of the vulva, the 
urethra, Skene’s tubules, the ducts of Bartholin’s glands, and sometimes the cervical 
glands. Ifthe tubes are already infected, temporary or permanent sterility results. 
Causes which we do not understand effect an increase of virulence of these cocci; 
then they spread all over the surface of the parts, even to the uterine cavity, up 
through and out of the tubes onto the pelvic peritoneum and ovaries, causing pyo- 
salpinx, ovarian abscess, and pelvic peritonitis. This extension on the surface is 
the rule with gonorrhea, but in exceptional cases the bacteria burrow into the 
cellular tissue, causing cellulitis, with or without abscess, or into the veins, causing 
phlebitis, phlegmasia, metastases, gonitis, endocarditis, even general bacteremia— 
gonococcemia. It is usual to find a mixed infection in these conditions, but there 
is no doubt but that the gonococcus alone can cause them. 

Symptoms.—There is nothing characteristic about gonorrheal infections. Usu- 
ally the fever begins later in the puerperium than the other infections, because it 
requires some time for the cocci to attain full virulence and to pass up through the 
uterus to the tubes and peritoneum. Pelvie peritonitis beginning after the seventh 
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day is almost always gonorrheal. Involvement of a single joint,—the knee or the 
wrist,—of a very chronic nature, is often gonorrheal; indeed, pregnancy and the 
puerperium are the most potent predisposing causes of gonorrheal ‘‘rheumatism.” 
With the rare exceptions mentioned the symptoms are mild, and apply to the part 
of the pelvic anatomy which is affected. The course of the cases is usually pro- 
tracted, which is especially true of pyosalpinges and ovarian abscesses. A collec- 
tion of pus in the culdesac may be opened when it bulges toward the vagina or the 
rectum, and healing is then rapid. Deforming scars and adhesions always follow 
gonococcal infections, and sterility is the usual result. The diagnosis may seldom 
be made from the clinical course. The finding of the gonococcus in large numbers 
(rarely in pure culture) in the lochia will indicate the cause of the symptoms, but 
not positively, because the streptococcus, the pyococcus, or the Bacterium coli in 
symbiosis may be at the root of the real illness. The prognosis as to life is good, as 
to health, dubious. The women almost never fully recover if the infection passes 
beyond the uterus. After many years the tubes may become patulous, and even 
pregnancy supervene, but, as a rule, the women remain their life long gynecologic 
invalids and often require capital operations to restore even partial health. 

Treatment is based on general principles. Local treatment is absolutely con- 
traindicated inthe acute stage. Prolonged rest in bed is imperative. Only after 
the fever has been absent a week may the puerpera get up. If an internal examina- 
tion is to be made, it is done very gently. If an abscess is felt in the culdesac, it is 
to be opened, but not before the surrounding adhesions are very firm. The tubular 
drain may be removed when the discharge has nearly ceased—usually at the end of 
ten days; then a bit of gauze is kept in the vaginal opening for a few days. _ Irriga- 
tions of the pus-sac are never made. Pyosalpinges should not be removed, either 
vaginally or abdominally, for a year at least, and even then only for specially in- 
sistent indications. If the pyosalpinx is due to a streptococcous infection, several 
years may elapse before its removal is positively safe. The sedimentation test 
should be normal before operation is attempted. 


Tetanus.—Nowadays tetanus is the rarest of all infections in the puerperium, but when . 
it does occur, it is of a most virulent type. Pathology, symptoms, diagnosis, and treatment do 
not differ from those of surgical tetanus. In the differential diagnosis eclampsia must be thought 
of. Symbiosis is the rule, sometimes apparently favorable to recovery; again, the other bacteria 
favor the tetanus. Prophylaxis in maternities requires special severity, because, to judge from 
the experience of one European hospital, when the disease is once introduced, all ordinary means 
of eradicating it may fail (Pit’ha). If, therefore, one case should occur in a lying-in hospital, 
the patient had better be removed at once from this institution, and all the rooms she occupied 
be disinfected in the most thorough manner and left exposed to the elements for at least a week. 
All instruments and utensils that came in contact with the patient should be doubly sterilized, and 
all the women exposed to the infection given an immunizing dose of antitoxin. (See Spiegel.) 

Diphtheria.—This is rare in the puerperium, and the disease differs in no way, except local- 
ization, from that observed in the throat. The membrane, unlike that of the streptococcus, shows 
a marked tendency to spread all over the parturient canal, and usually leaves no scars. General 
symptoms of toxinemia are in evidence, and if the streptococcus is associated, a severe septi- 
cemia may ensue. Over 42 cases of puerperal diphtheria are on record. I had one. Balard 
reports an epidemic of 8 cases, started by a puerpera with an innocent sore throat. Smears and 
cultures should be taken from every puerperal fever case in order to discover diphtheria. Treat- 
ment with antitoxin in maximal doses is Indicated, also local treatment. Hospitals are reminded 
that epidemics of diphtheria occur among the newborn. 
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CHAPTER LXV 
DIAGNOSIS OF PUERPERAL INFECTION 


Mosr cases of fever in child-bed are cases of child-bed fever, but this fact must 
not lead the accoucheur into carelessness in his treatment of feverish puerpere. 
Several times I have found the attendant giving intra-uterine douches when the 
patient was suffering from tonsillitis. In my own experience the following diseases 
have been mistaken for puerperal infection: typhoid fever, acute miliary tubereu- 
losis, meningitis, acute yellow atrophy of the liver, tonsillitis, pneumonia, la grippe, 
tuberculous peritonitis, appendicitis, cholecystitis, ureteropyelitis, and mastitis. In 
practice, therefore, while puerperal infection is the first to be thought of when the 
puerpera sickens, the patient should be subjected to a complete and careful physical 
examination, and, by a process of exclusion, the diagnosis reached that the disease has 
taken its origin in the genitals. It is wise to repeat the general examination at in- 
tervals of three or four days to avoid surprises, and early to recognize complications. 

After it is certain that the case is one of infection, these questions are to be 
answered, all being essential to prognosis and treatment: (1) What is the anatomic 
location of the infection? (2) In what direction is it spreading and how far? (8) 
Is the infection more general than local, or more local than general? (4) What 
bacterium is causative? (5) Is there anything in the uterus? 

Ap 1: A study of the history of the labor may indicate at once the site of the 
infection, for example, if the delivery was instrumental, with extensive injury to the 
cervix, the usual result of infection is a cervicitis followed by parametritis or peri- 
tonitis. Perineorrhaphies may suppurate. Manual removal of the placenta is 
often followed by endometritis and bacteremia, curetage postpartum by bacteremia 

via the lymphatics, with or without peritonitis, and so on. In addition to the 
history the site of pain and other local symptoms may point to the anatomic struc- 
ture involved. Early in the puerperium it is dangerous to make an internal ex- 
amination, and, further, the information gained is slight. Specular examinations 
are not recommended. All these manipulations tear open the puerperal wounds, 
reinoculate the tissues, and carry the infection to parts higher in the parturient canal. 
Inspection of the vulva, aided by separating the labia to get a good view of the 
introitus, will give useful information, the condition of the puerperal wounds being 
a good index of what is going on higher up. (See Endometritis.) Parametritis 
and pelvic peritonitis are usually easily distinguishable—if not at first, then later 
in their course. 

AD 2: Ordinarily the spread of the infection can be traced from day to day by 
the clinical course of the disease. Metastases in various parts of the body give 
symptoms characteristic to the part affected. 

AD 3: The determination whether the infection is limited to the uterus or has 
already invaded the blood is not easy—indeed, as was already stated, Schottmiiller 
has proved that in many cases, formerly considered local diseases, that is, toxinemic 
only, a hemolytic anaérobic streptococcus may be cultivated from the blood. For- 
merly sterility of the blood was considered evidence that the infectious process was 
entirely local. Now, unless anaérobic, as well as aérobic, methods and the utmost 
variety of culture-media are used, sterility of the blood may not be regarded as 
evidence that the bacteria are restricted to the genitals. In many cases the strep- 
tococcus has been found culturally in the blood, the staphylococcus also, as well as 
other bacteria previously mentioned, and when they are found easily, by the or- 
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dinary methods or in large numbers, one may conclude that a bacteremia exists. 
For the technic of the bacteriologic study of the blood the reader is referred to ap- 
propriate text-books. Clinically, the accoucheur may not be able positively to 
decide from the symptoms whether he has a purely local infection with toxinemia, or 
whether the blood is also being disorganized by the bacteria, but in general the 
severity of the illness is a fair guide. Continuous high temperature, very rapid 
pulse, severe prostration, ete., point to bacteremia. 

Ap 4: It is usually possible to determine what germ is causative—at least the 
one taking the leading réle. In order to find out the causative bacteria it is neces- 
sary to make exhaustive studies of the blood, as well as of the lochia. A small 
quantity of the lochia is obtained from the deeper portion of the vagina by means 
of a simple pipet, and cultures made in all the known bacteriologic media, both 
anaérobic as well as aérobic (Fig. 762). Smears are also examined. The best 
stain is Léffler’s methylene-blue. Investigation has shown that the streptococcus 
pyogenes is the commonest, and since some of its strains are very virulent and others 
less so, it is needful to discover which one is active in the particular case. Un- 
fortunately, we are not able to do this. Tests of the virulence of cultures of strepto- 


Fic. 762.—Two Forms or PippT WITH WHICH TO OBTAIN LocHIA. 
a, b, Little’s pipet, a bent tube threaded with’ a rubber band tied at the end of the thread, which, when drawn through, 
makes suction. Sealing wax for ends. For bacteriologic studies Harris’ pipette is useful. 


cocci on the lower animals are unreliable because the latter do not react as do the 
humans. Hemolysis in cultures (on blood-agar, for example) has been proved 
to occur with many kinds of streptococci, and it may betoken a virulent strain. 
On the other hand, anhemolytic streptococci may be very virulent (Zangemeister). 
Fromme’s lecithin-bouillon test also has proved fallacious, and also the work of 
Schottmiiller, Mau, Ruge, and Zangemeister has borne little fruit. (See Sigwart, 
1927, Bourne.) 

The fact that one identifies certain bacteria in the lochia does not permit the 
deduction that the infection results from that particular organism. If it is found in 
large numbers, in pure culture, or overshadowing all the others, the conclusion that 
it is causative may be hazarded, and if, in addition, the same organism is found in 
the blood, the diagnosis becomes assured. Regarding the streptococcus, Kronig 
believes that this simple test will enable one to be positive. If a small amount of 
lochia, inoculated on blood-agar, gives rise to very numerous hemolytic colonies, 
the puerpera is suffering from puerperal infection. If a finer reagent is used, such 
as grape-sugar bouillon, streptococci may be grown from 80 per cent. of even normal 
puerpere, and the test is less valuable. Occasionally the causative organism may 


be recovered from the urine. 
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The gonococcus is easy to recognize in the lochia, and when present in large 
numbers or pure culture, may be held responsible for the clinical picture. Still, the 
accoucheur must bear in mind that the gonococcus is frequently associated with the 
streptococcus and the staphylococcus, and that all, or at least a goodly part of, the 
disease may be due to the latter. Further, gonococci may appear in the lochia of an 
apparently healthy puerpera, and their presence may be proved by clinical experi- 
ence—i. e., gonorrheal ophthalmia neonatorum, the mother remaining well. The 
discovery of true tetanus bacilli has not yet been made except in tetanus. In one 
case seen by the writer in consultation diphtheria bacilli were obtained by a com- 
petent bacteriologist when neither the appearance of the genitals nor the clinical 
course suggested diphtheria. In the differential diagnosis of puerperal infections 
from other diseases accompanied by fever the bacteriologic investigation of the 
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; Fig. 763.—Locuta IN PUBRPERAL SEPTICEMIA. STREPTOCOCCUS INFECTION 
Fuchsin stain. Note the preponderance of streptococci. 
usually does not permit symbiosis. 


In_acute virulent infections the dominating organism 


lochia gives only conditional information. For example, if the diagnosis lies be- 
tween miliary tuberculosis and sepsis, the finding of streptococci in the lochia would 
not be enough to fix the diagnosis of sepsis. Much more information would be 
ee from the blood examination. Here the streptococcus, the finding of the 
Sire arge the typhoid bacillus, and the pneumococcus give us dependable 
Having pursued the investigation of the case along the four lines indicated, the 
accoucheur may usually make a satisfactory diagnosis. In actual practice Sie 
questions arise. One of the most common is—(5) ‘“‘Is there anything in the uterus?” 
This has been discussed on p. 880. If the answer cannot be poset made the 
ease is treated as if there were nothing in the uterus—contrary to older teachin 
Another duty of the attendant is the diagnosis of the condition of the vital Eas, 
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the body, the state of the liver, of the kidneys, of the lungs, of the heart, of the 
blood—these must all be watched to discover how they are withstanding the attack 
of the toxins and bacteria. 

If the case becomes chronic, an internal examination is to be made to find any 
localized suppuration, as pelveocellulitic abscess, perimetritic exudates, pyosalpinx, 
Ovarian abscess, intramural uterine abscess, infected myoma, ete. 

A word of caution may be permitted here. In all infected cases the utmost 
gentleness is to be practised in palpating the pelvic structures. Only too easily is 
the infectious process carried into regions hitherto protected, and also a collection of 
pus may be broken into the general peritoneal cavity, which usually results fatally, 
in spite of immediate laparotomy and free drainage above and below. 

The differential diagnosis should consider—(1) All the pelvic inflammations, 


Fre. 764.—Locu1a—Sapropuytic INFECTION. 


one from the other, and from inflamed tumors (myomata, cysts, ete.) *(2) the separa- 
tion of pelvic infections from those of the urinary system, especially ureteropyelitis; 
(3) the differentiation from inflammations of other organs in the belly, Cai the 
gall-bladder, the appendix; and (4) from all general diseases—typhoid, malaria, 
tuberculosis, acute uremia, acute leukemia, rheumatism, ete. Obviously, ie 
treatise of this size a presentment of all these subjects As impossible. alae 
mention should be made of pneumonia and pleurisy, which may appear as fine 
first symptoms of a uterine infection. Showers of bacteria reach the lungs via the 
pes considering pyrexia during the puerperium mention must be made of 
“nervous” temperature. Many accoucheurs and nearly all nurses believe that a 
puerpera may develop fever from nervous shock or excitement, but such an oc- 
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currence has never come under my personal observation. In the dispensary service 
of the Chicago Lying-in Hospital a woman on the fifth day after delivery, as the 
result of anger against her husband who drank up their small store of money, and 
anxiety for her children, who were without food, became intensely wrought up and 
developed a temperature of 105° F. The nurse brought food for her and her chil- 
dren, and the fever subsided within six hours. No other cause was demonstrable. 
Granting this possibility, it must, however, be emphasized that pyrexia from ner- 
vousness is of greatest rarity. Chill and fever after emptying the bladder (catheter 
fever) occasionally may be noted. Infection is almost always the actual cause. 

The Diagnosis of Latent Infection—Latent or larvated infection means that 
although the woman has no fever or other signs of illness, bacteria are present in 
the body, usually at the site of a proposed operation, and are likely to attain viru- 
lence or exhibit invasive action if the local barriers are destroyed. This larvated 
infection is especially to be feared in cases where the vagina 1s continually supplied 
with blood, e. g., in protracted abortion, in the stillicidium sanguinis of placenta 
previa, or in puerper, from placental remnants, the presence of blood seeming to 
develop the virulence of the streptococci and staphylococci. 

Infection may be latent in the parturient canal without bleeding, as we oc- 
casionally sadly experience after doing a cesarean section on an apparently clean 
patient. We can combat practically all the other dangers of abdominal section 
but this one, which we call the ‘“X quantity” in our deliberations. 

In the presence of latent infection all operations are very dangerous, but at 
the present time we have no certain methods of evaluating the danger. If the 
course of the case presents those conditions which we know favor infection, 7. e., 
eclampsia and other toxemic states, protracted bleeding, prolonged labor, early 
rupture of the membranes; if the smears and cultures from the vagina show 
large numbers of streptococci and staphylococci; if the discharge is unhealthy 
in appearance; if there are raw places covered with grayish exudates; if there 
is a slight elevation of temperature—one should consider omission or postpone- 
ment of operative procedure. But usually one will be on the horns of a dilemma, 
e. g., hemorrhage may command interference, fear of latent infection counter- 
mand it. Keen Judgment is required and often a risk will have to be assumed. 
Unhappily the laboratory does not help us here. (See Ruge, Falls, Labhardt.) 

Prognosis of Puerperai Infection.—-Statistics, usually deceptive, are particularly 
fallacious in puerperal infection. The disease is so protean in its manifestations 
that it is next to impossible to group cases similar enough to make general deduc- 
tions from—to say nothing of reducing them to figures. Experience, however, will 
permit the attendant to give a good or a bad prognosis, and if he has made a com- 
plete diagnosis, as outlined in the previous section, much difficulty will be overcome. 

Infection varies in gravity with the anatomic part involved, the direction of its 
spread, the degree of invasion of the blood, and the nature of the infecting organism. 
Vulvitis and vaginitis are usually not serious—only rarely does the infection break 
through the natural barriers and get into the blood or travel up to the peritoneum, 
and this, with the Streptococcus pyogenes. Endometritis is more dangerous, 
but here, too, the large majority of cases recover, although the streptococcus 
may be causative, unless improper treatment is instituted. Putrid endometritis, 
even when there is considerable decaying material, heals rapidly if drainage is good. 
Lochiometra, responsible for many ‘one-day fevers,” is easily relieved by treat- 
ment and almost invariably has a good prognosis. Parametritis, with the exception 
of the form called erysipelas internum puerperale, which is really but a part of a 
septicemia, has a good prognosis. Even if the whole connective-tissue framework 
of the pelvis is involved, the prognosis is good as to life, because if an abscess does 
not form, nature usually absorbs the exudates, and, further, the bacteria involved 
are rarely of a virulent type. Perimetritis is more serious, because at the start one 
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cannot say if the disease will remain limited to the pelvis. If the clinical evidence 
early in the disease seems to indicate such limitation, the prognosis is good and re- 
covery is the rule, since the bacteria are not likely to be virulent (often the gono- 
coccus) and the resistance of the woman is shown to be strong. General peritoni- 
tis is almost always fatal. Very few cases of streptococcus peritonitis recover, but 
even here hope should be by no means abandoned. Bacteremia or general septicemia 
is, in three-quarters of the cases, fatal. Septicopyemia or metastastic bacteremia 
is not so dangerous. Bumm complains of a high mortality—80 per cent.—but my 
own experience has been more favorable—almost 30 per cent. These forms of inflam- 
mation show that nature is more or less successful in localizing the infection. Indeed, 
in all cases where the accoucheur detects a tendency at limitation a good prognosis 
may be given. Spreading infections and invasion of the blood-stream and of the 


Fie. 765.—Locu1a—GoNnoRRHEAL INFECTION. 


peritoneal cavity are always serious. Phlegmasia alba dolens is usually a favorable 
outcome of a puerperal infection. The large majority of cases recover unless it be 
the form of crural cellulitis, which is often fatal. 

Much depends on the causative organism. Tetanus is the most fatal of all, 
hardly any of the women recovering from it. Gonorrhea is the least dangerous of 
the pus cocci. Saprophytic infections are so varied that we cannot generalize— 
indeed, some of the bacteria formerly held to be saprophytic have recently been 
found to possess invasive qualities, for example, the Streptococcus putridus. 
Others have long been known to possess them, for example, the Bacterium coli, 
the gas bacillus, ete. Since the Streptococcus pyogenes causes most of the serious 
infections, its demonstration in pure culture, or as the dominant organism in the 
lochia, carries considerable prognostic importance. Unfortunately, it is not easy 
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to determine, as was already shown, whether the streptococcus Is is fa peace 
type, and, further, unless ve ne pe early In the puer- 
i isms may have disappeared trom is } ‘ 

las hee ear eaperiaien © of any Leia case the above information is first 
considered; next, the apparent severity of the clinical manifestations. If the in- 
fection occurs early in labor, develops before it is finished, and does not subside im- 
mediately the uterus is emptied—the disease is serious. If the fever begins within 
thirty-six or forty-eight hours after delivery, the same 1s true. A single chill at the 
beginning of the disease is of only moderate significance, but a second chill, or a 
chill occurring after a preliminary run of fever, indicates graver disease, since these 
symptoms betoken advancing infection. Repeated chills in pyemia are not a fatal 
symptom, though very distressing and somewhat ominous. One of my cases had 
over 100 chills and recovered. Continuous high fever from the start 1s an unfavor- 
able symptom, as is extreme prostration, both usually indicating a bacteremia. 
Remittent fever is less serious. Rapid pulse is also bad—a sign of grave toxinemia; 
indeed, the pulse is a better indicator of the gravity of the case than the temperature. 
If the pulse remains around 100, the woman will rarely die. If it goes above 140, 
the prognosis becomes dubious. A good pulse with volume and force usually means 
recovery, but if it rapidly increases in rate while diminishing in power, one may de- 
cide that the heart muscle is degenerating under the poisoning. A sinking tem- 
perature with a running pulse almost always presages death, and since, on the 
graphic charts, their lines cross, it has been called the cross of death. Restful sleep, 
a warm, moist skin, and appetite are good symptoms. The advent of septic endo- 
carditis or of septic pneumonia or pleuritis immediately darkens the outlook. De- 
lirlum and even the typhoid state are not necessarily bad, but ominous. The gen- 
eral impression on the accoucheur of the severity of the illness, and the feeling of the 
patient herself, help a great deal in making the decision, but in regard to the latter 
1 must say that sometimes very severe and even fatal cases show remarkable eu- 
phoria. This is most common in peritonitis toward the end: the woman feels well, 
wishes food, and desires to get up, but the Hippocratic facies, the collapse, the 
thready pulse in a clammy, icy wrist, show that death is not far distant. 

Unfortunately, the laborious researches of von Rosthorn, Arneth, Burkhard, 
von Herff, and others on the morphology of the blood have produced no really use- 
ful results so far as prognosis is concerned. Destruction of the red blood-corpuscles 
and hemoglobin is the rule, which accounts for the pallor of the women and also 
for the icterus of some cases of infection. In severe toxinemias or bacteremias the 
reds may sink to less than 1,000,000, the blood-picture being one of acute pernicious 
anemia. Poikilocytosis and nucleated reds appear in the worst infections. Leu- 
kocytosis is the rule, but is of no prognostic significance. There is a physiologic 
leukocytosis in the puerperium, which may reach 29,000. Absence of leukocy- 
tosis shows lessened reaction of the puerpera to the attack of the bacteria, but 
I have seen recovery take place from severe infection with a leukocytosis that did 
not exceed 8000. It was hoped that the differential count would give useful data. 
In health, according to Tiirck, the relations of the whites are about as follows: Poly- 
morphonuclears, 65 to 75 per cent.; lymphocytes, 20 to 25 per cent.; mononuclears, 
3 to 5 per cent.; eosinophiles, 2 to 3 per cent. According to Arneth, increase of the 
polymorphonuclears indicates an effective reaction against the invaders, because 
these leukocytes, being older, have strongest phagocytic power. Decrease in the 
polynuclears and increase in the mononuclears and neutrophiles, with two or three 
nuclei, show that the bacteria are using up the former, while the blood-making 
organs are filling the ranks with young leukocytes. The eosinophiles disappear 
early in the disease. Reappearance of the eosinophiles and increase of the poly- 
morphonuclears may be regarded as a sign of improvement. How far these state- 
ments apply in practice is yet to be determined. 

When bacteria are demonstrated in the blood, the prognosis is bad, but not 
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necessarily fatal. Lenhartz reports 17 per cent. of recoveries, and Canon 25 per 
cent. where such were found. If they are numerous and easily discovered by our 
ordinary cultural methods, and if they are found in all the examinations, the prog- 
nosis is worse than if they are few in number and discovered only once in numerous 
tests. The hemolytic aérobic Streptococcus pyogenes is very fatal, also the staphy- 
lococcus (which seems to be exceptionally virulent when it invades the blood), the 
Bacillus coli, and the Bacillus aérogenes capsulatus. 

Albuminuria appearing and increasing is of bad omen, also the presence of 
granular and epithelial casts. Women exhausted by profuse hemorrhage, by the 
toxemias of pregnancy, by the shock of severe and contusing operations, debilitated 
by alcohol, syphilis, tuberculosis, and the acute diseases—all are poor subjects for 
an added infection. 

Finally, in making the prognosis, the state of the previous constitution 
must be debated. Much depends on the general health of the woman—heart, 
lungs, and renal and hepatic affections often seriously diminishing her chances of 
recovery. Normal blood-pressure, or one that rises after being low, with a firm 
second aortic heart-tone justify a good prognosis, and vice versa (v. Jaschke). 


Mortality of Puerperal Infection—In 1909, in the registered area of the United States, 
which comprised only 55.3 per cent. of the total population, 7791 women died in childbirth, and 
of these, 3540 died of “puerperal septicemia.” In 1924 in the registered area, which comprised 
88.5 per cent. of the total population, 15,375 died in childbirth, and of these, 6453 died from 
infection. These figures are taken from the mortality statistics of the United States Bureau of 
the Census. If the same proportion of deaths exists in the non-registered area, it is safe to say 
that every year there are lost, in the United States, over 7000 mothers from child-bed fever. In 
reality the numbers are much larger. There is no doubt that women have died from sepsis, and 
the death reported as due to other causes, either through mistaken diagnosis or deliberate conceal- 
ment. I do not fear to hazard the statement that 8000 women die annually in the United States 
from child-bed infections. When one considers that the majority of cases of puerperal infection 
get well, the conclusion is inevitable that the disease is still—in these modern aseptic and anti- 
septic times—very prevalent. ’ 

In England and Wales, exclusive of Ireland and Scotland, between 1500 and 2000 women 
die annually from puerperal sepsis, and 2200 to 2900 from the accidents of labor, but Sir. Wiliam 
J. Sinclair asserts that the septic mortality probably varies between 3000 and 5000 per year. 
Routh believes that the last few years show slight improvement. In Ireland 0.327 per cent. of 
puerpere die from infection (Boxall 1903); in Glasgow (1911), 0.57 per cent. In Germany about 
6000 women are lost each year from infection, and fully as many more from accidents of childbirth. 
Von Herff recently called attention to a slight but persistent—and deplorable—tising of the mor- 
tality from sepsis, which he ascribes to the lack of aseptic practice by the physicians and increase of 
obstetric operating. Grace L. Meigs points out that puerperal infection has not been decreased 
in recent years as have tuberculosis, diphtheria, etc., and she shows that childbirth mortality is 
second only to that of tuberculosis in women of reproductive age. ; 

Without doubt—and to our discredit must it be said—today one woman in 400 giving birth 
to a child dies from puerperal infection, a humanly preventable disease. In the maternities fatal 
sepsis has been reduced almost to the vanishing-point. A sharp distinction must be made between 
the cases delivered in the hospital and treated exclusively by its officers, and those cared for out- 
side, before admission to the institution. With this separation of the figures some maternities 
show the absence of fatality in successive thousands of cases. : 

Von Herff, in 1906, reported that in Basel, up to that date, 6000 cases had been delivered 
without a single death, due to infection having been acquired in the hospital. Lea quotes Ahlfeld, 
of Marburg, as having had 8000 cases with one death, the infection having been acquired in the 
hospital, but the patient had examined herself. In the Rotunda Maternity, Dublin, 2060 women 
were delivered without mortality from infection caused in the hospital, and Dr. Boxall gives the 
record of the York Road Lying-in Hospital, with 8373 deliveries without death from infection, 
ascribable to the hospital care. This is by far the best work yet reported, and is a glorious ac- 
complishment. All these institutions report deaths from infection, but after careful analysis of 
the circumstances declare that the cause of the disease lay beyond their power of prevention. 
The Chicago Lying-in Hospital has had 25,212 cases with only | fatality from infection acquired 
in the hospital. These figures speak with stunning force against the theory of auto-infection in its 
strictest sense. 

What can be done by the use of an aseptic technic is shown by the results of the obstetric 
dispensaries—institutions that care for the poor of our large cities in their own homes. Less 
favorable conditions could hardly be imagined than those in which such obstetric cases are 
treated, yet the results challenge our admiration. Lea says that in the out-clinic of Queen 
Charlotte’s Lying-in Hospital, London, in 1907-08, 4165 women were delivered without a death 
from infection. In the first 7000 cases of the Chicago Lying-in Hospital—the dispensary service 
—one woman died from infection, and there was a series of 3990 cases without death from any 
cause—that is, of cases handled exclusively by the dispensary staff. 
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idi ion.—It i that for every woman who dies from 
er einen ee oe aapowikle to aie the statement. The 
ete as regards infection is the best available test of the efficiency of 2 vane enh pea, 
Statistics from a large number of maternities collected by von Herff and Lea show tha to 
per cent. of puerperee have fever postpartum, but it 1s unwise and unjust to make comparisons 
between these institutions, because—(1) There is no generally accepted seman of ter cones 
tutes “fever”; (2) some hospitals take the temperature In the axilla, some in t a mouth, and a 
few in the rectum; (3) some hospitals have trained, intelligent nurses, some ml wee ee or 
less intelligent and conscientious; (4) some hospitals have four-hour temperature readings, ot a 
only A. M. and p.M.; (5) many thermometers are inaccurate (I myself have noted inaccuracies 0 
over 1° F.); (6) some authors omit the common initial elevation of temperature to 100° or even 
101° F. that follows delivery and subsides within twenty-four hours, while others include it; @) 
it is impossible always to separate the cases due to infection from those due to other non-puerpera 
causes—the statistics, therefore, will always have a subjective or personal bias; (8) some mater- 
nities get good material, others the most unfavorable—for example, women debilitated by priva- 
tion or constitutional disease, heart, pulmonary, or other visceral lesions, gonorrhea, etc. 

It is highly desirable that obstetric authorities come to agreement on a standard of puerperal 
morbidity. Important information could then be obtained as to the relative values of various 
methods of treatment, of the use and the non-use of rubber gloves, of the vaginal antiseptic douche, 
of external disinfection, etc. Not until such a standard is adopted may reliable conclusions be 
drawn from present statistical information, and for this reason the statistics are here omitted. 
The British Medical Association recommended as standard—‘‘The puerperal morbidity should 
include all fatal cases and also all cases in which temperature exceeds 100° F. on any two of the 
bidaily readings from the end of the first to the eighth day after delivery.” German authorities 
adopt 38° C., or 100.4° F., as the normal limit. In my own practice every temperature above 99.5 
F. taken with a certificated thermometer, in the mouth, is regarded as morbid; indeed, any rise 
above 99° F. is viewed with suspicion, and the rise which so often follows labor is also ascribed 
to an infection and is not held to be a “‘fibrin ferment fever.’ In my opinion this postpartum 
fever is due to the inoculation of the puerperal wounds with the bacteria ever present in the 
parturient canal. 

From my own experience in private practice, in practice in the maternity wards of general 
hospitals, in a special maternity hospital, and in consultation; from my knowledge of the results 
of my colleagues who treat cases parallel to mine in the same institutions, and from my observation 
of the work done in maternities at home and abroad; from my studies of the statistical tables of 
several countries and of a large number of institutions, details of which it is naturally impossible 
to present here, I have come to the following conclusions: Puerperal infection is still very preva- 
lent—indeed, it is perpetually endemic; it kills 1 in 400 women delivered of full-term children; 
it leaves as incurable invalids at least ten times this number; it is more frequent in private prac- 
tice than in maternity practice; it is more frequent in maternities that form an integral part of a 
general hospital than it is in private practice; it is least frequent in the special maternity hospital, 
even when the latter accepts infected cases (the danger of infection is so well recognized that 
transmission of the disease to others is prevented); it is more frequent in maternities used for the 
teaching of students than in those not so used, or where only midwives or nurses are taught; it 
is more frequent in January, February, and March, the time when the general health of the people 
is below par, when fresh air and sunshine are at the minimum; it is more frequent during the 
prevalence of la grippe, colds in the head, pneumonia, scarlet fever, erysipelas, bacteremia from 
other causes (a fact proved by Galabin for England and Wales); it is more common among the 
delicately bred well-to-do than among the poor, who, through ages of squalor and filth, have 
developed immunities, which the others in their protected lives, do not possess. Medical practices 
which are without bad result among the poor would, if applied to the finely bred woman, produce 
effects horrible to contemplate; it is still carried about on the person of the accoucheur, as a 
rhinitis or pharyngitis, for example, and, in those times when it seems that an epidemic influence 
is at work, the cause may be sought in the inefficiency of the means ordinarily practised for its 
prevention in the presence of numerous alien bacteria. For example, a certain practitioner, fairly 
careful and thorough in his aseptic technic, may for years have no infections. Suddenly, when 
there is a prevalence of streptococcal infections, rhinitis, sinusitis, mastoids, etc., he has a succession 
of septic cases. His ordinary methods of prevention are deficient in the presence of extra danger. 

It is impossible to learn the number of deaths that occur long after parturition, but indirectly 
from its action, from operations done to relieve the effects of puerperal infection, or from disease 
of the heart, lungs, liver, and kidneys, which took its origin in a puerperal process. Counting 
ee a ie ae mortality figures decidedly. Likewise it Is impossible to measure 

sm § y these unfortunate women. (See Labhardt, Sigwart, Bourne.) 
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CHAPTER LXVI 
TREATMENT OF PUERPERAL INFECTION 


Prophylaxis plays the transcendently important réle in this disease. So much 

can be done by prevention and so little by treatment that our efforts should be 
concentrated on asepsis and on a physiologic conduct of labor. 
Much, in a preventive line, can be done during pregnancy to get the woman 
mto perfect condition for the trial of labor. Local diseases, vulvitis, intertrigo, 
vaginitis, bartholinitis, cervicitis, ete., are to be cured as long as possible before 
labor supervenes. Zweifel claims that by the use of douches of 0.5 per cent. lactic 
acid he changed the pathologic vaginal secretion to the acid, flaky, white, or 
normal, and reduced the incidence of fever in the puerperium by more than half. 
Appendicitis cases are to be operated on early. The same may be said of salpin- 
gitis, but the diagnosis of the latter is harder to make. Suppuration of the ear 
or of the head sinuses, ete., should all receive appropriate treatment. The pa- 
tient is to be instructed in the principles of local cleanliness, and coitus and self- 
examination in the latter months should be expressly forbidden. The gravida 
should not visit sick puerpere and should not expose herself to contagious diseases. 
In the unavoidable presence of one of the above conditions, and during the prev- 
alence of colds in the head, grippal, streptococcal, and other infections, the pre- 
cautions to be followed during labor are to be redoubled. For the sake of com- 
pletion may be mentioned the prophylactic use of antistreptococcus serum and of 
soluble casein (Caseosan), of vaccines, immunizing bodies, ete., in cases where 
postpartum infection is feared. In the prevention of tetanus prophylactic injec- 
tion of antitetanic serum is useful, as was shown by the epidemic in Prague. but 
none of the others has qualified. 

There are three grand principles in the prevention of puerperal infection: 
(1) Preserve the general immunities; (2) preserve the local immunities; (3) main- 
tain the strictest possible Aseptic Technic. 

The general immunity against infection is strengthened by perfect health, 
and prenatal care is supposed to provide the parturient with that. During labor 
the accoucheur is not doing his duty if he does not preserve the woman’s forces 
by getting her sufficient sleep, rest, food, and lhquids. Obstetric shock may follow a 
protracted labor, one in which exhaustion, starvation, and acidosis combine to reduce 
resistance, and sepsis may be lighted up. Just as important is the prevention of 
bleeding during labor. “The blood is the life” (Deut. xii : 23), and the woman 
needs all of hers to fight bacteria, therefore, do not waste a drop. Anemic pa- 
tients are more liable to thrombosis and embolism. 

Credé expressed the second principle: Limit as far as possible the puerperal 
wounds. Every puerpera is a wounded woman. It is good surgery to limit the 
operative wound and to avoid injuring the tissues, and the same is true of obstetrics. 
A few concise directions will indicate how this may be done. 

Limit the number of internal examinations to an irreducible minimum, and 
make them very gently, so as not to tear the softened mucous membrane. Con- 
duct the labor, so far as possible, by external and rectal examination. The state 
of the cervix and prolapse of the cord are the only points in labor indeterminable 
by external examination. In cases of doubt, a vaginal may be necessary, then do 
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Do not rupture the bag of waters until there is strict indication for it, and let 
one condition be a completely dilated os. The membranes dilate the cervix with 
the least trauma, and also mechanically prevent the access of germs to the uterus. 

Avoid all measures to shorten the time of normal labor, as manual dilatation 
of the cervix, of the perineum, or having the woman bear down before the head has 
slipped through the cervix. Do not give ergot until the placenta has been delivered. 
Outside of its noxious action on the child, it increases the frequency of operative 
interference. Do not apply forceps until there is an honest, scientific indication 
for their use. Do not use douches, especially hot ones or antiseptic ones, in normal 
labors. These rob the vagina and cervix of their epithelium and their natural 
protecting secretions. Prevent perineal and vaginal tears, as far as possible, which 
means a patient conduct of the second stage, but do not allow the other extreme of 
practice, and permit the head to pound for hours on a rigid perineum until the 
vitality of the tissues is lost and they are bruised and infiltrated with blood. Early 
episiotomy and forceps are more scientific procedures. 

When a purulent vaginitis complicates labor, 4 per cent. mercurochrome may 
be applied with a view to limiting the amount of pus ground into the puerperal 
wounds by natural and operative processes and it may aid in preventing opb- 
thalmia neonatorum. 

The third stage should be conducted as physiologically as possible. Interfer- 
ence should be instituted only on strict indication—above all, manual removal of 
the placenta should be attempted only when hemorrhage occurs or the organ is 
pathologically adherent. Great care is to be exerted to obtain the placenta and 
the membranes complete, as retained portions of either furnish pabulum for the 
organisms naturally in the vagina, and they retard involution, which, when nor- 
mally progressing, offers a barrier to infection. The uterus should not be bruised 
by too early, too frequent, and too strong attempts at Credé expression of the pla- 
centa, or too much and too forcible massage. 

The placenta and membranes should be carefully inspected, to determine if 
pieces of the former or shreds of the latter are missing. Such an examination con- 
sumes fully five minutes, and should never be neglected. If in doubt, inject 
milk through the vein of the cord. If a piece of placenta is missing, it must 
be removed at the time of labor. Ifa piece of membrane less than one-half of 
the whole remains in the uterus, Il usually do not go in after it. If the uterus 
balloons out with blood, of if there is external hemorrhage, the cause is frequently 
found to be such a piece of membrane wrapping up a blood-clot. Removal is then 
indicated. See that the uterus is free from blood-clots, hard, and firmly contracted 
before you leave the house. Such a uterus offers resistance to bacterial invasion. 

After every operative delivery, and after every breech delivery, and in all cases 
where there has been a very rapid dilatation of the cervix, examine the whole 
uterovaginal tract for lacerations. You must know, without the least suspicion of 
a doubt, whether or not there is a perforating injury of the parturient canal ; you 
must determine exactly the number and extent of the puerperal wounds. This 
advice is not given for normal labors, but for operative and abnormal ones. 

Repair all lacerations of the perineum that are deeper than one-half inch. 
A large number of cases of infection originate in the perineal wound. It is pref- 
ie to do this after the delivery of the placenta, as the parts are not obstructed 
oe AS vate ae so swollen and stretched, and one can so 
ata! a ee aoe hee mate done. Then, too, if one sews the 
neglected, and also the placent ae iO DROpen Vee AoE a 
Kei fees ie Tesi es He will, as it passes over the wound, force blood 
ae eee Ww a 1 Wi me dw proper healing. The one consideration 

Batore unre a nas i ume should not weigh against the above disadvantages. 

1 cing the hand into the uterus, in any manipulation, I wash 
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out the introitus and the vagina with bichlorid and lysol solutions wrung out of 
cotton pledgets, and the hand passes into the vagina under a drenching of lysol 
solution. This is done to avoid carrying higher, or into the uterus, particles of 
feces, etc., which may have reached the vagina through the various manipulations 
connected with an operative delivery. 

After the puerpera has been cared for on the lines just indicated, the parturi- 
ent canal is to be left severely alone. Make no internal examinations, give no 
douches—practise only external, vulvar antisepsis. Only after the puerperal 
wounds are well healed may an internal or specular examination be safely made. 

The third principle, maintain the strictest possible aseptic technic, was ex- 
pressed by Credé: “Prevent the infection of the unavoidable puerperal wounds.” 
This comprises the principles and practice of asepsis and antisepsis, and here, after 
referring to Chapter XX, p. 289, nothing more need be said on this subject. Such 
a technic should be part of the very body and soul of the accoucheur. 

Curative Treatment.—Few subjects in medicine present such diversity of 
opinion as this one, and, too, owing to the latest discoveries in bacteriology, in the 
action of bacteria and in immunology, our ideas of treatment have undergone: 
radical changes. In general, it may be said that the polypragmasia of former 
times has given way to a more physiologic treatment; that we now rely more on 
aiding and stimulating nature’s own methods of combating the disease. The 
discussion of this subject may be divided into four parts—local, general, specific, 
and surgical measures—but before considering these, the author wishes to describe 
the routine treatment he carries out in such cases. 

When the careful general medical examination has excluded all other causes 
for the illness and a diagnosis of puerperal infection is made, the woman is isolated 
in the lightest, airiest room available, and put at complete physical and mental rest, 
which means that a good obstetric nurse is put in charge of her. If too poor to 
obtain proper care at home, she is sent to the best hospital within her means. A 
laxative is administered; provision is made for a generous semisolid diet, with 
much fluid; an ice-bag, or, if the patient prefers it, a warm-water bag, is laid over 
the uterus; the Charles White (1773), commonly called Fowler, position is ordered, 
and ergot and hydrastis (15 minims of the fluidextract of each) given by mouth 
thrice daily. The ergot is given for the purpose of keeping the uterus contracted 
and hard. This prevents the absorption of toxins and bacteria, and expels clots, 
membrane and lochia, but Louros, from his experiments on mice, believes that 
ergotoxin and ergotamin also help to cure infection directly, by stimulating the 
reticulo-endothelial system via the vegetative nervous system. 

If there is any foreign matter in the uterus—clots, secundines, lochiometra— 
I try to aid its expulsion with medicines: quinin, gr. ij every hour for 5 doses, 
then one ampoule of pituitary extract every two hours for 3 to 5 doses. Hofbauer 
believes the latter has a specific curative power in sepsis. 

The invasion of an infected puerperal uterus is one of the most dangerous of 
obstetric operations. (See Kohler, Sigwart.) A little of the lochia is sent to a 
laboratory for bacteriologic analysis. Sutures in the perineum and cervix are 
removed at once, to provide free drainage, and the gaping wounds swabbed with 
pure tincture of iodin, but this is the extent of the local treatment. Developments 
are then awaited. Even if it is certain that there is something in the uterine cavity, 
the uterus is not invaded. Curetage, ecouvillonage (brushing out the uterus), 
douches, packing, ete., are not employed. The sole indication for local treatment 
is hemorrhage from the uterus. If the woman does not show immediate improve- 
ment, the various specific remedies are considered (vide infra). When the course 
of the disease becomes chronic, the patient is carefully watched for signs of 
localization of the infection, and in a very few cases this point is attacked by 


operation. 
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This policy of non-interference—this nihilism with respect to active oe a7 
general measures—is the result of my experience in the Dispensary candice oe 
Chicago Lying-in Hospital. In a series of 25,560 full term deliveries abou Ps 
per cent. had fever over 100° F. In only one case was the uterine cavity inva ; 
and a douche given; in the others we followed the plan above outlined, and only 
9 women died of infection, but 5 of these died under questionable treatment 1n 
other hands. In none of these cases did the subsequent course show that the 
event might have been different had a more active policy been followed. With 
the thoughtful clinician the article of Mermann (Arch. f. Gyn., 1907, vol. iv) 
carries great weight. Mermann, in 330 cases of fever of all grades of severity, 
and treated purely expectantly, lost only 7 women. In 30 of the cases the dis- 
ease was critical, and, even using these only for comparison, the results compare 
favorably with all other methods of treatment. On the other hand, I can recall 
numerous cases where, before adopting the above methods, I caused severe ill- 
ness by active local treatment, and I am not sure but what some of the women 
died because of the curetage, pelvic drainage, etc., intended for their relief. This 
has been the experience of my colleagues, working in the same hospitals with me, 
and whose results I have been able to follow. 

Local Treatment.—The local treatment of infection is the attempt to remove 
the offending bacteria and their toxins, to take away their pabulum—clots, mem- 
branes, placental fragments, decidua—and to destroy those bacteria and neutralize 
those toxins which remain in the genital canal after the mechanical cleansing. The 
idea is excellent, but experience has shown it is unsuccessful and dangerous. In 
the hope of accomplishing these purposes the following methods are practised: 


(1) Intra-uterine douches of normal salt solution or of antiseptic solutions, such as bichlorid 
of mercury, lysol, carbolic acid, alcohol, iodin, ete., if the attendant believes that such remedies 
have real bactericidal action on germs already inside the living tissues. Harvey knew about 
douches, but Ruleau, in 1704, first used them for fetid lochia. They enjoyed the greatest vogue 
in the years 1881 to 1900, often being given in normal puerpere as a routine, but lately have lost, 
in large part, the confidence of the accoucheurs. The objections to the uterine douche are— 
(a) It is inefficient, the bacteria being beyond reach within fifteen minutes after they are inoc- 
ulated; (b) it is painful, sometimes violent uterime action being set up, and if (c), as sometimes 
happens, part of the liquid escapes through the tubes into the peritoneal cavity, syncope, vomit- 
ing, and peritonitis may result; (d) the nervous shock sometimes causes syncope, even con- 
vulsions, and coma (Bar); (e) the antiseptic employed may be directly poisonous, over 50 cases of 
bichlorid and as many more from carbolie acid poisoning being on record, the chemical being 
absorbed by the uterus, or gaining entrance to the hlood through the sinuses (I know of two 
which have not been recorded); (f) air-embolism; (g) perforation of the uterus; (h) profuse hemor- 
rhage; (z) chill and fever—the infection having been reinoculated by the douche; (7) sudden death, 
which is usually from air-embolism, but may be due to cardiac paralysis; (k) the infection may 
be carried up higher in the parturient canal, heretofore unaffected. 

Continuous irrigation of the uterus was recommended in 1877 by Schiicking. It had some 
vogue, and until very recently was occasionally practised. The Carrel-Dakin method, con- 
tinual disinfection with hypochlorite solution, has not qualified. 

__ (2) Swabbing out the uterus with gauze wound around a long dressing forceps, with or 
without antiseptic or caustic solutions. Alcohol, carbolie acid, iodin, and combinations of these 
have been used. 

(3) Brushing the surface of the endometrium with a round brush, similar to those which 
are used for cleansing bottles (ecouvillonage). Introduced by Doleéris, it was quite popular with 
French accoucheurs, and is reeommended by Lea as safe and efficient. The Germans do not use 
the brush, nor do American obstetricians. I regard it as dangerous, but perhaps not so much 
so as the curet. 

(4) Curage, or digital removal of the contents of the uterus, is recommended by a large 
number of authorities here and abroad, among whom a few may be mentioned: Hirst, Galabin, 
Jellett, Sinclair, Bumm, Chrobak, Ahlfeld, Schauta, Bar, Pinard, and Pestalozza. 

(5) Curetage.—This operation, introduced in 1850 by Recamier, who invented the curet 
for the purpose, had a very generalized employment, but now is almost passé. It has always 
had opponents, prominently among the earliest of whom may be mentioned Karl Schroder, and 
lately many authorities are arrayed against the practice—Walthard, Williams, Noble, Cragin, 
Edgar, Watkins, Ries, Bumm, Leopold, Fehling, Krénig, Veit, Olshausen, and others, some of 
whom formerly advised the procedure. The dangers of curetage—and these are present with 
both blunt and sharp instruments—and of curage with the finger are: (a) The delicate bank 
of leukocytes, the wall nature throws up to limit the spread of the bacteria, is broken through at 
innumerable places, and the bacteria literally ground into the lymph-spaces and the venous 
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lumina—it is a thorough vaccination or inoculation of the uterine tissues, and resembles raking 
the soil after strewing it with seed; (b) curetage, no matter how expertly done, cannot remove all 
the diseased tissues. The bacteria, within fifteen minutes after inoculation, are already out of 
its reach, and, further, at autopsy in cases where the curet had been used, invariably parts of the 
endometrium could be proved never to have been touched by the instrument ; indeed, even the 
whole placenta has been found; (c) perforation of the uterus is a common occurrence, and almost 
always fatal from peritonitis; even the greatest gentleness may not prevent such an accident, 
because in some cases the muscle is as soft as butter; (¢) hemorrhage from the reopened placental 
sinuses, even air-embolism, has been reported; (e) the freshly united wounds are torn open and 
new ones created, into all of which infection is ground; (f) a pyosalpinx or other pus-sac may be 
ruptured by the manipulations. It seems about as reasonable to curet the nose and throat in 
cases of diphtheria as to curet the uterus for sepsis. 

(6) Emptying the uterus with polypus forceps is a very dangerous procedure, because parts 
of the uterine muscle, even the intestine and omentum, have been pulled out under the impression 
that ovular remnants were being removed. The forceps may be used to remove pieces floating 
freely in the uterine cavity or hanging out of the cervix. 

(7) Drainage of the uterus with rubber or glass tubes is the practice of some French, Italian, 
German, and American accoucheurs. 

(8) Packing the uterus with gauze, or draining it with the same, may be employed to stop 
hemorrhage after the operations just considered, and they are employed by some as directly 
antiseptic measures. _ , 

(9) Hobbs of England recommends the injection of sterile glycerin into the infected uterus 
to promote a flow of bactericidal lymph from the deeper tissues, floating out and killing the bac- 
teria. A soft rubber catheter is left in the uterus and every two or three hours the nurse injects a 
few cubic centimeters of pure glycerin. I never use the method, but will admit it has promise. 

For the last twenty years I have practically dispensed with local treatment in puerperal 
infection, being convinced that it does much more harm than good. Only if the woman is having 
uterme hemorrhages do I interfere, and then, by packing the uterus with 2 per cent. iodoform 
gauze to stop the flow and aid the expulsion of the retained masses causing it. This packing is 
repeated, if needed, daily for several days. Often the foreign matter comes away when the gauze 
is removed, and usually the temperature comes down, the patient’s general condition improving. 
Only after the local barriers are considered strong enough and involution of the uterus well ad- 
vanced is the removal of the retained material attempted. This is safe only after the temperature 
has been normal two or more weeks. One waits as long as possible. Nature often does wonders. 
Most authorities do not take this radical position. Bumm, Hirst, the French, and many advise 
a primary palpation of the uterine cavity with the finger and the immediate removal of its con- 
tents, but they all emphasize the danger of the procedure when the infection is streptococcal, 
urging that it then be omitted. It has already been proved that it is impossible to say—certainly 
at the first examination—whether a given infection is, or is not, streptococcal, and, further, before 
the streptococcus can be demonstrated the infection is through the uterine wall and beyond. 
On the other hand, if the infection is saprophytic, but little danger need be apprehended from it, 
and it is safe to wait a few days to see what course the disease will take. Winter, of Kénigsberg, 
Mermann (loc. cit.), Saft, and Baumm, Hdhne, Barsony, Traugott, Thorn, Houch, of Cleveland, 
Watkins and Ries, of Chicago, Davis, Cragin, and Polak, of New York, are opposed to local 
treatment, and Credé, of Leipsic, shortly before his death, strongly emphasized its dangers, ad- 
vising its total discontinuance. Vignes reports a complete reversal of the former active local 
treatment at the Clinique Baudelocque in Paris. It is gratifying to note that one voice after 
another is being raised against douches, curetage, curage, and other local interferences with the 
processes of healing adopted by nature, and the author hopes that the curet will soon be recog- 
nized as a criminal instrument in simple puerperal infection, and that the other operations will be 
reduced to the one indication—to stop hemorrhage. (For the treatment of pus collections see 
Pelvic Peritonitis. ) 


General Treatment.— Everything that will improve the woman’s general health 
will help her throw off the disease, and the attendant should count no effort lost 
that will increase her resisting powers. Fresh air is important, and I have employed 
the outdoor treatment with good results. Sleep is a prime necessity, and if pro- 
curing mental and physical quiet do not bring it, morphin may be used. Aspirin 
and codein also relieve pain. Pain is depressing and fatiguing. In a maternity 
the sick woman should be isolated—first, because of the danger, recognized by 
practically all authorities, of her being the beginning of an epidemic of puerperal 
infection, and, second, to insure her quiet. Visitors are excluded, and every one 
about the house should bear a cheerful mien. Nursing the child is stopped, first, 
because the mother needs all her reserve force to combat the infection ; second, 
the acts of nursing are disturbing and tiring, and, third, the child may be infected. 
In those cases where, contrary to orders, nursing has been continued, the child 


often, not always, suffers from the poor quality of the milk. 
For the fever, as a rule, nothing need be done. If continuously high, cool 
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or the cool bath may be used—rarely the bath, because it 
for the patient, and a weak heart may go default ; 
further, in parametritis and perimetritis the patient may not be moved much. 
Antipyretics are contraindicated. Medicines are very sparingly used. Of tonics, 
quinin is the best, in two- or three-grain doses. Hexamethylenamin is given if 
there are signs or fears that the urinary tract may be involved in the infection. 
Drugging is avoided, so far as possible, first, because it does little good, and, second, 
because it spoils the stomach, the most important ally of defense. Alcohol, 
formerly considered almost specific in all kinds of infections, has lost favor. At 
most the system can utilize 4 ounce a day, and there is no objection to giving this 
amount in the form of eggnog or a wine to stimulate a flagging appetite. 

The Bowels—In prolonged cases an occasional laxative is ordered, and the 
bowels usually need enemata. Diarrhea may be one of nature’s methods of ridding 
the system of toxins, and is not interfered with unless pronounced, and when it 
begins to exhaust the patient. When the diarrhea is too marked, charcoal and 
salol may be tried, but magnesia usta, in dram doses every three hours, may do 
better. Opium and starch enemata may be necessary. Vomiting is always a bad 
symptom, and, if bilious, almost always means a fatal ending. Food by the mouth 
is withheld for a while and rectal feeding instituted—saline solution with 3 drams 
of grape-sugar added to each quart, by the drop method. If the vomiting persists, 
the stomach may be washed out. It is surprising how much greenish-black fluid 
is removed, and the patient usually feels much relief for several hours. Later, 
against peritonitic vomiting, we stand powerless and dismayed. When food cannot 
be administered by the stomach, and the rectum proves too irritable, it has been 
recommended to sew the intestine to a tiny opening in the upper linea alba and 
inject predigested foods through the fistula into the bowel. Success rarely follows 
such operations, because the women do not die from starvation, but from toxinemia. 

Meteorism in peritonitis is a troublesome condition. Overfeeding and catharties 
are to be avoided and enemata given. Milk and molasses, of each 3viij, form 
a very efficient enema in causing flatus to pass, chamomile tea enemata being good 
also. Physostigmin salicylate, go grain, may be given every four hours for four 
doses, but in my experience it has failed to relieve the distention. Pituitrin may be 
tried (except after classic cesarean). The rectal tube gives some relief. If the 
stomach is dilated, the patient is to lie on the abdomen and the foot of the bed is 
raised, or the stomach is washed out—-a sovereign remedy which may be repeated 
every four hours. The small intestine may be opened through a tiny incision near 
the navel and drained. The electric vibrator, allowed to play on the belly, may 
stimulate peristalsis. 

For the chills, the patient is covered warmly and given a hot drink. If the 
chill is prolonged, + grain of morphin is given hypodermically. 

Attention is given the heart, and all exertion of the patient is forbidden in 
order to spare its strength. Digitalis, to be useful, must be given prophylactically. 
To prevent pulmonary stasis the patient’s position should be frequently changed, 
and she should be made to take four or five slow deep breaths several times daily. 
Deep breathing hurries the circulation of the liver, and Bourcart recommends daily 
massage of the liver region for this purpose. He believes he ean thus enhance the 
detoxicating action of the organ. 

_ Special attention is directed to the diet, and an abundance of sugar and pro- 
teins is provided—less of fat. Milk, buttermilk, matzoén, kumiss, eggs, jellies, 
cereals, Sugar, Ice-cream, fresh fruits, lettuce, and gelatin in all forms are permis- 
sible. The caloric requirements are greater than normal, for reasons readily under- 
nee ae anor of ee digested food, frequently repeated, daintily served 
oe eee i oe 1 © will keep up body weight. Studies in metabolism show 

Spares protein, and the laboratory has demonstrated that in the pres- 


sponging, cool packs, 
involves too much exertion 
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ence of glucose many bacteria cannot become virulent. These facts should be made 
applicable to practice and the patient’s desires consulted. 

Fluids in quantities to keep the tongue moist must be introduced, and, since 
acidosis is often present, alkalies may be exhibited. 

Latterly I have been experimenting with the infra-red lamp, applied locally, 
and the ultraviolet for general irradiation. The latter seems to be a good tonic, 
but not as good as direct sunlight. The infra-red lamp shortens the course of pelvie 
inflammations by hastening abscess formation and pointing. One must proceed 
cautiously with these new agents. 

Finally, the mental state of the patient should be treated. She should be 
buoyed up with the hope and assurance that she will recover—indeed, speaking 
from experience, I can say that even the apparently hopeless cases sometimes get 
well, and I am convinced that the mind of the patient has considerable to do with 
her struggle with the infection. 

A general physical examination is to be made every three or four days—one 
might discover a medical or surgical complication. 

Specific Treatment.—Since the bacteria are beyond the reach of the antiseptic 
douche and the curet, we try to get at them and to neutralize or remove their 
poisons by way of the blood. We try to do this in two ways—first, by direct anti- 
septic or bactericidal action; second, by stimulating the antibacterial and antitoxic 
power of the blood, as well as we know these forces. 

Intravenous injection of mercury, of colloid silver salts (collargol, electrargol, 
etc.), salvarsan, formaldehyd, gentian violet, mercurochrome, dispargen, yatren, 
rivanol, ete., deserve only historic notice. We still lack a therapia sterilisans 
magna. 

The hope that bacteriology would supply a remedy for infection has not been 
borne out as yet. Vaccine therapy is a flat failure. (See Miller, Lit., Teague, and 
MeWilliams.) Sometimes the injection of an indifferent vaccine into the blood 
evokes a severe reaction, and recovery seems to be hastened, but only in the sub- 
acute and chronic cases. 

Antistreptococcus serum has also failed, perhaps because there are so many 
different strains of streptococci. Very rarely one seems to have obtained a good 
result. Whether this is due to the accident of having matched the causative 
strain, or to the increase of leukocytosis (Weaver and Tunnicliff), or to the mobili- 
zation, through the action of the foreign protein, of other antibacterial agencies, 
or not to the serum at all, but is a post hoc occurrence, we do not know. At least 
the serum does no harm, and it helps by suggestion. 

I use it in severe streptococcal infections early in the disease, giving 20 c.c. 
intravenously and 30 ¢.c. hypodermically for the first dose. After six hours 50 c.c. 
more are given, hypodermically, and the next day 100 c.c. at similar intervals. 
If a good effect is not evident, no more is administered. Beware of anaphylaxis! 

Erythema at the site of injection, general urticaria, swelling of the joints 
simulating pyemic joints, and moderate, temporary increase of fever, may be ob- 
served—rarely serious symptoms. It is useless in pyemia, thrombophlebitis, 
cellulitis, and peritonitis. In early cases of acute streptococcic bacteremia, es- 
pecially if complicated by erysipelas, one may hope for some effect. As a pro- 
phylactic the antistreptococcic serum is useless, but the tetanus serum useful. 

Blood and serum of the husband, immunized by killed cultures from the 
wife’s blood, have been tried. Only in several weeks does the blood acquire im- 
mune bodies, and by this time it is usually too late. If the serum of a cured patient 
is available it should be used. 

Protein Therapy.—The intrcduction of a foreign protein (vaccine, serum, 
milk) into the blood sometimes causes a severe reaction—chill, fever, sweat, pros- 
tration, leukocytosis. The foreign protein activates the protoplasm and stimu- 
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lates all the natural immunizing functions of the body. The author Se 
to care in the use of such powerful agents, certainly in acute cases. re 
iew 1 ing. , 

ack sain ara a remedy which has been much lauded in the me Ce 
years in the treatment of all forms of infection, and, in fact, it is very ee e, ie 
it is not a panacea. The best method of administration 1s by slow in ie in the 
rectum—the drop method. The solution is kept hot in a vacuum bottle ee me 
the bed, and the flow is so regulated by an artery forceps clamping the tube lea ee 
into the rectum that from 30 to 40 drops flow In each minute. If the rectum es 
comes intolerant, the injection may be made intermittently, or the hypodermic or 
intravenous method employed, but either is much more distressing to the patient, 
and there is the danger of overloading the circulatory system, causing cedema pul- 
monum. The action of the salt solution is unknown. It probably does not wash 
the toxins from the blood, because these are usually so bound on to the cells that only 
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Fie. 766.—VsIns OF THE Ricut Petyis (from Kownatski). 
From a woman who died of eclampsia four days postpartum, | 


biochemie action can loosen them. Leukocytosis is stimulated, but probably the 
good effects of the salt solution lie in the stimulation of the heart, kidneys, skin, and 
intestine, keeping up the tonus of the vessels, and in relieving thirst and fatigue— 
thus improving the general resistance of the patient. The stimulation of the 
pelvic circulation should also be thought of. I often add glucose and a little soda 
to the rectal drip and glucose to the hypodermoclysis. 

Transfusion.—As an aid to the antitoxic forces of the septic puerpera and to 
sustain her, especially if she has had severe hemorrhage, blood may be transfused 
from the husband or other healthy donor. I have used it several times and 
believe it occasionally does good. Polak recommends it. 


The Abscess of Fixation.—It has been known for a 1] 
focus of free suppuration, recovery is very probable, 
turpentine into the thigh, with the object of makin 
Voiturier, in 1909, reported 120 cases and reviewed 
any general recognition for the procedure. 


ong time that if a case of sepsis has a 
and Fochier, in 1892, advised the injection of 
g an abscess and thus inducing leukocytosis. 
the literature. The results have not gained 
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Surgical Treatment.—Reference has already been made to the treatment of 
pelvic inflammations by operation, and no real difference of opinion exists regarding 
the procedures advocated for the treatment of localized suppurations such as 
pelvic abscesses, pus tubes, ovarian abscess, uterine abscess, necrotic fibroids. 
The author believes in a very conservative practice, trusting much to the defensive 
and reparative processes of nature. Extensive exudates are often absorbed, or, 
while waiting, become easily accessible for drainage, with the preservation of 
functionating organs. At least by waiting, the immunities of the patient are de- 
veloped, and she will not die from acute sepsis the result of the surgical attack. 

Two radical operations, however, have been employed in the treatment of 
severe infections, about which there is still much to be learned. One is extirpation 


Ne al 


Fic. 767.—LicatTinc THE RicHT MEDIAN AND INTERNAL ILIAC VEINS. 
Modified from Kownatski. 


of the uterus, the other, ligation of the pelvic veins, with a view to stopping the 
progress of a thrombophlebitis. 

Hysterectomy.—Schultze removed a uterus containing an infected placenta in 
1886, and the patient recovered, and since then the operation—total hysterectomy— 
has been done several hundred times, but with not enough success to give it a firm 
place in our therapy. At the Congress in Rome in 1902 the subject was one of 
the main themes, and again in Madrid in 1908. Fehling reported in Rome a mor- 
tality of 55.7 per cent., and Cortiguera, in Madrid, 51.8 per cent.; Doléris, 95 per 
cent.; Mouchotte (all abortion cases), 43.3 per cent. The main difficulty les in 
placing the indication. It is generally admitted that in the following conditions— 
in all of which the local lesion is the predominant factor—hysterectomy is justifi- 
able: (1) Rupture of the uterus or vagina with infection, perforation of the uterus 
with beginning peritonitis, or perforation of the uterus during the local treatment 
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infection of a fibroid, or when a fibroid has been much 


bruised by an operative delivery and infection is feared (a fibroid polypus is often 
removable from below); (3) cancer of the uterus; (4) infection, with a molar 
pregnancy; (5) abnormal adherence of the placenta and infection ; (6) incarceration 
of all or of a part of the ovum, for example, missed abortion or labor with infection 
(in the latter three instances the difficulty of removal of the masses In the usual 
manner must be also considered); (7) uterine abscess; (8) gangrene of the uterus. 
(9) Infected inverted or prolapsed uterus. It has been also suggested to remove 
the uterus in cases of peritonitis, extensive involvement of the tubes and ovaries, 
and in uterine emphysema (Demelin), but the shock of such operations is very 
badly borne by these intensely septic patients. The greatest danger is from perit- 
onitis, if such is not already present, and it is impossible, with our present technic, 
to avoid soiling the peritoneum to some extent when the whole uterus is removed. 

Much more uncertainty exists as to the propriety of removing the uterus in 
cases of bacteremia, or at least in cases of severe endometritis and uterine lymph- 
angitis and phlebitis, when the infection, presumably, is still more or less limited 
to the uterus. There is the point. If we could tell when the infection is likely to 
pass the line of safety, we would know when to remove the uterus, and experience 
has shown that uteri are usually removed too late to do any good, and in those 
cases, where the courageous operator has done hysterectomy early, he could never be 
sure that the mutilation of the patieat was demanded. The operation may have 
killed her, or if she got well, may not have contributed to her recovery, but has 
rendered her sterile. My own experience with the operation is nil—I have never 
seen a case where I thought it could possibly save life, and in many critical cases 
recovery ensued without it. lf a general bacteremia exists, no one would expect 
any good from the operation. Weber (1921), Lea, Cragin, Davis, Edgar, and 
Zangemeister (1927), take the same position. Septic patients are the very poorest 
subjects for operations and anesthetics, and there is no doubt in my mind that 
many puerpere annually lose their lives because of them. 


of an infection within it; (2) 


Ligation of the Pelvic Veins.—In 1784 J. Hunter cured a case of pyemia by ligating 
enous vein. Sippel in 1894 proposed it, and in 1897 W. A. Freund etree leet: beeen 
veins to cure septicopyemia, but without success. In 1902 Trendelenburg reported 4 failures 
out of 5 operations. Miller studied the cases reported up to 1917 and figures a corrected mor- 
tality of 32.9 per cent. Kauffman collected 174 cases, with 55.1 per cent. deaths If the s 
matic veins alone are involved, the outlook for the operation is more favorable than if the h on 
eee ee Hs both a Leer: or if the infection extends into the cava operating 

Ss. 1e must remember that a perivascular lymphangitis usually accompani 
iggtOnalcs ae ‘that a periva: hy ng y accompanies the 
PEE he egaed the collateral veins will readily provide avenues for the infection to 

After a positive diagnosis of septicopyemia is made, this operation shov 1 

: uc : : i a 1s é ' Ss € 8 uld b s 

Pee ae anes of ee demonstrated be ate ee oY 
) 1 the om lpation of hard, worm-lik asses 1 ses 
ligaments justify the diagnosis of thrombophlebitis, and if het nieeniant ae eee 
only the veins are implicated, and these not so far as the vena cava it ma Be. tif 
able to remove them from the general circulation by ligating them distally foes thesinks : 
tion. In subacute and chronic cases of four to six weeks’ duration the ‘most success h > ee 
attained, but here also are the most spontaneous recoveries. In acute cases the o eratio cos 
traindicated. All writers agree on the difficulty of selecting the proper ones forthe pee . on 
and that the treatment is still on probation. Three methods of ligation ‘are pro Bete as 
extraperitoneal, the operation being similar to the extraperitoneal ligation of the teal ili : 
artery; the vaginal route, taught by Taylor of Birmingham; and the transperitoneal the on that 
seems most rational and is generally adopted. Through a sufficiently large median ies 1 al 
incision the pelvis is broadly exposed, the thrombotic veins searched for by sight and pal atina 
hie eg ee ERS ae a ee ligature placed beyond the distal end of the thronibee 
; spermatics should be ligated, and also one or both h ogastrics. : 
ligated the common iliac vein. (See Koch.) Edema of Pepe ea vulva aed aera 
times, permanent varices and venous congestion follow the operation when the majority of the 
veins are tied, conditions resembling the after-effects of puerperal infections with formation of 
aes ate oe and in eninee and connective tissue (Sanes, Warnekros, Sigwart 
927, Lit.). Panhysterectomy is sometimes per é 2 i igati 
ding to Bumm and Weber, erie always Bale Se ee eo ae 
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CHAPTER LXVII 
DISEASES OF THE BREASTS 


FUNCTIONAL DISTURBANCES 


THE most common disorder affecting the breasts is simple engorgement. The 
general notion is that with engorgement the breasts are overfilled with milk. 
This is true only in part. “While a small amount of milk forms spontaneously 
in the breasts, the symptoms are due to lymphatic and venous stasis. One can 
see this in some cases, even the skin being edematous. The engorgement occurs on 
the second, third, or fourth day, when the ‘‘milk comes in,” and it may occur at 
the time of suddenly weaning the child, when the usual relief produced by nursing 


is absent. 
Symptoms.—The breasts are very heavy, painful, and hot; they feel warm, 


Fia. — 
768.—Massaan or BRnAsrt. Even Compression or Entire BREAST. First Morton 


gu there is no rise of body temperature. There is no such thing as “milk-fever”’— 
- ever oe ancients ascribed to the engorgement of the breasts on the third or fourth 
oe : ae at such time is usually due to infection. Examination of the breasts 
. ese ae be much enlarged, tender, hard, sometimes edematous, and of a 
i io ae ed appearance. The nipple is flattened so that the child cannot grasp 
: Z ae te ee ace may be suspended—the breasts are choked up with 
LIN. part of the gland running up int i 

eee cannot bring her oan to the ee Metapee me S 

f let alone, the engorgement gradually disappears, the gland becomes soft, 
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and the milk flows readily when the child nurses, If irritated by too much or too 
rough massage, by breast pumps, and by too frequent nursing, the engorgement is 
slower in going down, but it 
will gradually disappear. 

Treatment.—Since the 
determination of lymph and 
of blood to the breast is 
due to hyperactivity, seda- 
tive remedies, not stimula- 
tion, are needed. A saline 
cathartic may be given to 
deplete the system; liquids 
by mouth are restricted, and 
the breast is put at rest as 
far as possible, which means 
that the periods between 
nursings are to be length- 
ened. A tight  breast- 
binder is applied, supple- 
mented by ice-bags if the 
pain is marked. Some 
patients prefer warmth— 
when a warm wet boric 
dressing may be ordered. 
Soranus, of Ephesus, A. D. 
100, said not to pump the 
breasts, because it increased 
their activity. Massage of 
the breasts is employed in rare cases, and is practised as follows. Massage and 
the use of the breast-pump are contraindicated if there is the least suspicion of 
inflammation. See author’s Obstetrics for Nurses for details. 


Fia. 769.—Massacr or Breasts. SEconp Morion. 


The operator sterilizes his hands and anoints the breasts with sterile albolene or oil. The 
first motion (Fig. 768) is one of even compression of the whole breast. Both hands are spread 
out as evenly and smoothly as possible over the breast, and firm compression is exerted against the 
chest. The blood and lymph are thus pressed out and away from the gland. On removing the 
fingers one may see depressions in the surface. This pres- 
sure is not painful, but the contrary. After this even pres- 
sure has been practised a few minutes and all the gland cov- 
ered, gentle circular strokings are made from the nipple to- 
ward the periphery (Fig. 769). The four fingers make circles 
around the nipples, pressing harder as they go away from 
the nipple. (See diagram, Fig. 770.) The breast is steadied 
by the other hand. 

After circling the breast twice the third motion is in- 
stituted (Fig. 771). One hand steadies the breast, while four 
fingers of the other hand wipe the milk toward the nipple. 
Any milk formed is thus squeezed out of the nipple. This 
is the least important of the three motions. The last motion 
is a repetition of the first motion, and nearly always the 
patient will feel much relieved by the procedure, even though 
no milk has been expressed. ‘The breasts are now bandaged 
smoothly and tightly. 


Ne OA ge OS alel nas Fade Polygalactia is the abnormal increase of milk 

secretion. It occurs mainly in women of sthenic 

habit, and usually subsides in a few days without treatment or with the measures 
just considered. dase 

Hyperlactation is a voluntary condition. It means that nursing is prolonged 

beyond the customary eight or nine months. One case came to my notice where 

a wet-nurse suckled three successive children in the same family without harm to 
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herself and with benefit to the nurslings. Ploss says that such a Eee is Sein 
in Spain, and that the Japanese women, the Chinese, Armenian, an ener me 
civilized tribes nurse their children for several years—some even up to oe 
There is a popular fallacy among the poor that nursing pet ee ion. 
Hyperlactation is usually bad in its effects on the general health of the bie 
causing emaciation, asthenia, oligemia, backache, pain in the breasts, drawing a 
the shoulders while nursing, anorexia, and general neurasthenic symptoms. Head- 
ache, cramps in the shoulder muscles, amaurosis, and lactation psychoses have 
been observed. More important is the usual hyperinvolution of the uterus,— 
the so-called lactation atrophy,—which, if the cause is not early removed, may 
lead to permanent changes in the organ. ‘The uterus 1s so small sometimes that 
it can hardly be found. A tuberculous lesion may become active in these conditions. 
The treatment begins with weaning the child; then tonics, forced feeding, and out- 
door living are prescribed. 


Fie. 771.—Massacr or Breasts. TxHrrp Morton. 


Galactorrhea.—Continuous flowing of a milk-like secretion from the breasts, 
irrespective of nursing, and persisting after weaning, is called galactorrhea. It is 
very rare and rather intractable. The cause is unknown, but the disease is more 
frequent in neurotic women, and in some cases abnormal practices on the breasts 
may be suspected if simulation and exaggeration are eliminated. It may be uni- 
lateral or bilateral, intermitting for a few days or weeks, to recur again; may follow 
abortions or full-term labors, may be slight in amount or profuse, as much as 
several quarts being lost daily. My case continued for four years, but was free 
from the flow during two intervening pregnancies, and her milk disagreed with the 
children, so that they had to be wet-nursed. Recovery occurred when a small 
abscess near the nipple was opened. Perhaps a chronic galactophoritis may explain 
some of the cases of galactorrhea. Instances are on record of the flow lasting from 


eleven to thirty years. The health usually suffers more or less,—a condition called 
“tabes lactea,”’—but it may not be affected at all. 
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Treatment—Compression of the breast by binder is first practised. Iodid of 
potash, generally recommended, failed in my own case. A chronic galactophoritis 
should be looked for, and, if found, the inflamed portion of the breast excised. 
Chloral, belladonna, antipyrin, bromids, and ergot have all been tried, with varying 
failure. Return of the menstruation is usually accompanied by stopping of the flow, 
and therefore, perhaps, efforts to favor the return of the menses may be useful. At- 
tention to the general health is advisable, and a little wholesome neglect of the local 
condition to distract the patient’s mind from it may also be useful. If I should 
meet another case I would use mammary extract and corpus luteum experimentally. 

Abnormal Milk.—Remarkable as it may seem, the milk of the mother, although 
plentiful, may not agree with the child. The author has seen cases where it seemed 
to act like an irritant intestinal poison, and fatalities have even been reported. 
These have all been neurotic mothers, and most of them in the higher classes. 
Chemic and microscopic examinations have not given satisfactory explanations. 
Shannon believes that foreign protein from unusual diet of the mother may be re- 
sponsible. The condition may or may not recur in subsequent pregnancies. 

The child will refuse the breast, in which case the milk may have a foreign 
taste, or it will vomit the ingested milk or have a diarrhea from it, sometimes with 
fever. The milk may appear yellower and thicker in these cases, showing either a 
persistence of the colostrum or an increase in fat and proteids—that is, it is too rich. 
Curiously, sometimes a child will refuse one breast and accept the other; in a case 
of this kind the milk of one breast was said to be salty. 

If the milk is believed to disagree with the child, causing green, acrid stools, 
the nursing should be discontinued for forty-eight hours, the breasts being regularly 
emptied in the mean time by the breast-pump. The child is fed on a substitute 
milk, and at the end of this period another trial is made of the mother’s milk. 
If it again causes intestinal disturbance, the wisest course to pursue is to obtain a 
wet-nurse for the child. 

If the mother’s milk is deficient in one or the other ingredient, the physician 
will instruct the nurse to give an additional feeding of this or that preparation of 
sugar, cream, barley-water, etc., after each nursing. Not much may be expected 
from dieting the mother. Illness of the mother affects the quality of the milk, 
rendering it indigestible, and also diminishing the amount. Bacteria circulating 
in the maternal blood are excreted in the milk, which is true of tuberculosis, 
streptococcemia, pyococcemia, and perhaps for malaria. The infant may be in- 
fected from the germs thus swallowed, or from the germs contained in pus which 
comes from a mammary abscess. Exceptions to this statement are not rare. I 
have seen septic women, even pneumonia cases, nurse their babies with impunity. 
A woman with diphtheria, given antitoxin, may nurse. That drugs administered 
to the mother pass over to the fetus is well known. 

Strong emotions certainly affect the milk, causing indigestion, diarrhea, green 
corrosive stools, even convulsions and death of the infant, many authentic cases 
of which are on record. (Lit., Seiffert.) 

Agalactia.—One of the commonest complaints of nursing mothers is scarcity 
or lack of milk. Total absence of milk is found only when the breasts are absent, 
a rare anomaly. The causes of deficient milk secretion are general weakness or 
ill health; malformations or diseases of the nipples, which render nursing impossible 
or too painful; occlusion of the milk-ducts, or destruction of gland tissue from 
mastitis; insufficient stimulation of the breast by a puny child; inadequate amount 
of gland tissue as a congenital anomaly, which might be hereditary, successive 
generations of women not having nursed their children; disuse of the breast in 
successive pregnancies; old primiparity—women with the first child after thirty- 
five seldom being able to nourish the infant; starvation, the wasting diseases, and 
the effects of febrile affections; emotional states, a quiet, placid disposition con- 
tributing to a good supply, worry, fright, pain and anger, reducing or temporarily 
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stopping the flow; lack of love for the child may reduce the amount; menstruation 
rarely reduces it; obesity—but not invariably; hemorrhage during labor; inter- 
ruption of lactation for any cause. The milk usually is not so abundant when 
nursing is resumed. I have seen the milk return five weeks after the child had been 
removed from the breast, and cases are on record of its return months afterward. 
Several reports of nursing of the child by its own grandmother are authenticated, 
and in certain tribes of savages such a custom is common. 

Symptoms.—A large breast does not mean a good supply of milk, since it may 
be made up mainly of fat, with little gland tissue. Small breasts with thin skin and 
blue veins coursing under the surface usually give plenty of milk. 

The symptoms of deficient milk-supply are, first, the distress of the child—its 
loss in weight; second, pain in the breasts and the absence of secretion. The 
child is unsatisfied with the nipple; he may suck for a short while, but, finding 
nothing there, will refuse it and cry. After supplemental feeding he goes to sleep. 


Fig. 772.—STIMULATING MassaGE. 


When there is plenty of milk the mother can feel it leave the breast and see the 
infant swallow. There are also some drops of ‘white nourishment’? around the 
mouth. These are all absent in agalactia. Weighing the child before and afte 

nursing proves the lack of milk. If the mother persists in nursing after the su ly 
has diminished, the act comes to be attended with pain in the breasts setae : 
around to the back, first only during the nursing, later in the intervals also U nee 
aan ‘ a a serious inroads on the woman’s health may result. et 

Lreatment.—If there is not enough milk in the breasts, an a 

ah eeu the secretion by diet, cool baths, and massage of tho Peake 
a at a amenable to treatment. Medicines have very uncertain if ce 
er ae : a Cae other preparations vaunted to stimulate the 
that they often fatten the patient ae pee ot ee aa 


By increasing the liquids in the diet the total quantity of milk may sometimes 
> 
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but not always, be increased. When the milk supply is not augmented, the pa- 
tients put onfat. Milk may be given in large quantities, also water, very weak tea, 
chocolate, oatmeal and barley gruels, and oyster-stews, in addition to the regular 
diet. The effect is not permanent, and too much water thins the blood. Alcoholic 
drinks should be restricted, or, better, avoided, and certainly by a mercenary wet- 
nurse. Alcoholics are not good for the infant. 

Cool full baths stimulate the skin and the breast also. They may be taken 
daily at about 80° to 84° F. The whole body should be briskly rubbed with a 
coarse towel, avoiding the mamme. _Bier’s method of producing artificial engorge- 
ment has been applied to the breast to stimulate the flow of milk. The results 
thus far have been fair. Pituitrin has failed, also placenta extract. 

Massage of the breasts stimulates the formation of milk. When massaging 


ae 


Fic. 773.— STIMULATING MASSAGE, 


the breast for this purpose, the rules given on p. 920 do not apply. One wishes 
here to irritate the gland. This is done by raising the whole breast from the 
chest-wall (Fig. 772) and working it gently between the fingers. Care should be 
used not to bruise the delicate organ, as an abscess may result. The gland is then 
held against one hand, while the tips of the outspread fingers of the other hand make 
circular movements all around its periphery (Fig. 773). 

The best stimulant for the milk secretion is a vigorous infant. Abt’s electric 
milk pump has proved very useful. 

One should not be discouraged too soon, as the establishment of the milk 
secretion is sometimes slow. In one case sufficient milk did not come until the 
fifth month. Often, after the patient is up and gets outdoors, the milk comes in 
larger quantities. One may be misled to believe that this is the action of some 
special drug or of feeding. If, however, the measures instituted have no effect, it 
is wiser to discontinue them as soon as this fact is apparent. Too great zeal in 
forcing the breasts to act may result in mastitis. 
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Drying up the Milk.—Of all the measures recommended for this purpose, the 
author has found the following the simplest and quickest. Liquids in the diet are 
reduced, a saline cathartic given on two successive days, a firm breast-binder is 
applied, and the breasts then left absolutely alone. Pumping and massage only 
stimulate the gland to further action. Drugs are dangerous or useless. If the 
engorgement following the weaning is very marked and painful, the treatment 
described on p. 920 may be employed. 

“Caked Breast.”—So-called ‘‘caked breast”’ is a local engorgement affecting 
one or more lobules or lobes. It is sometimes due to occlusion of one or more of 
the lactiferous ducts, but may be a simple congestion, due to injury, which may have 
antedated the gestation. A lump made up of hard, convoluted masses of gland 
tissue is found occupying one or more quadrants of the organ, which is tender to 
the touch, but presents no signs of real inflammation, nor is there any general reac- 
tion. ‘‘Caked breast’ does not usually lead to mastitis, though it is easy to under- 
stand that the bacteria normally present in the tubuli lactiferi could thus more 
easily attain invasive qualities. If such a breast is roughly handled, as by ill- 
directed massage, infection is prone to develop. The possibility of carcinoma, 
although very remote, should always be in the mind, and in doubtful cases a piece 
of the mass removed for microscopic examination. 

Treatment.—Outside of instructing the nurse and the patient to leave the 
breasts alone, to protect them from injury, not to attempt to massage the lumps 
away, nothing is done. If the breasts are very painful, an ice-bag or a wet warm 
dressing may be applied. 


DISEASES OF THE NIPPLES 


Sore nipples are a frequent complication of the first weeks of nursing. They 
are worthy the attention of the accoucheur, because they are exceedingly painful, 


' Normal } Hollow . Mulberry a 
; » be Cone-shaped : Stunted 


Fie. 774.—Variousty Formep NIppies. 


may prevent lactation entirely, thus harming the child, and may lead to infection 
of the breasts, which may result in abscess or even in death of the puerpera. Over 
half of nursing mothers suffer from sore nipples; primiparz more than multipare: 
blonds, particularly red-haired women, more than brunets, who usually have 5 
thicker skin; old primipare more than young ones, and they nes especially common 
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if the nipple is retracted or deformed (Fig. 774). If the nipple is flat or even inverted, 
the child will be unable to get hold of it, and if efforts at nursing are too long per- 
sisted in, engorgement, cracks, and fissures occur, and, infection being thus intro- 
duced, abscess results. The conditions making sore nipples are erosions, blisters, 
cracks or fissures, and ulcerations. Erosions are caused by the maceration of the 
thin epithelium and the sucking of the infant, which thus exposes the rete. Some- 
times the epithelium is raised up as a blister by the intense suction, and the blister, 
bursting, leaves the eroded rete. If infection is added, the process may become 
ulcerative. If the skin cracks, which is especially likely to occur at the bottom of a 
crevice in the nipple, a little blood is poured out; it hardens to a scab under which 
a droplet of pus sometimes is found. Nursing breaks off the crust, and if the part 
is not treated, a deep ulcer may form. Cracks are either circular or vertical. The 
cracks which run circularly are usually at the base of the nipple, at its junction 
with the areola, and if the ulceration is deep, the nipple may be partly or wholly 
amputated. Vertical cracks may split the nipple into two. Bacteria are always 
present on and in sore nipples, and may cause sickness in the baby. If the cracks 
bleed, the child may swallow blood, which reappears in the stools or vomit—melzna 
spuria. Occasionally slight rises of temperature in the mother are due to infected 
nipples. 

The treatment of sore nipples begins during pregnancy. (See p. 243.) Of 
great importance is proper position of mother and baby during nursing, to pre- 
vent distorting the nipple. If the woman complains of pain when the child nurses, 


Fie. 775.—WaANSBROUGH’S LEAD NIPPLE-SHIELD. Fic. 776.—Zipcier’s ALUMINUM SHIELD. 


an inspection of the nipples is to be made—with a magnifying-glass, if necessary. 
Some neurotic women have pain while. nursing, even in the absence of disease of 
the nipples—sometimes so much that nursing is impossible in spite of sedatives 
and soothing local applications. 

A blister is to be opened by a fine sterile needle and the child withheld from the 
nipple for thirty-six hours. Cracks and ulcerations are first cleansed with hydrogen 
dioxid, then one of the following measures employed: Leaden nipple-shields (Fig. 
775) or those of aluminum (Fig. 776) are worn between nursings; the crack or 
ulcer is touched with 2 per cent. nitrate of silver solution morning and night, and 
this is allowed to dry in the sunlight; the whole nipple may be painted with the 
same; a 50 per cent. alcohol compress is laid on the nipple for an hour thrice daily : 
the nipple is exposed to the air under a wire tea strainer; glycerol of tannin, glycerin 
and boric acid applications, a salve of equal parts of castor oil and bismuth, may 
be applied; compound tincture of benzoin, allowed to dry in ; light therapy. A 
glass nipple-shield is ordered for the nursing. Sometimes the nipple may be given 
a respite for healing by milking the breast instead of putting the child to it. The 
attendant is warned to be scrupulously aseptic in the care of the breasts and 
nipples, because of the great danger of infection. The breast is not to be touched 
by the nurse, the nipple being washed with sterile boric solution by means of 
sterilized cotton wound on toothpicks—the so-called applicators. It may be 
necessary to stop nursing from the breast until the crack has healed, and if the 
sore positively refuses to cicatrize, it may be wisest to suspend lactation entirely 
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to prevent a breast abscess. This is especially true of the inverted and deformed 
nipples, and particularly if the milk is scarce. Such a combination almost in- 
evitably leads to mastitis, which the woman ought to be spared. 


MASTITIS 


Inflammation of the breast occurs almost exclusively in nursing women. Cases 
have been found during pregnancy, even in the non-pregnant, and exceedingly 
rarely in men. The predisposing causes are cracks, fissures, and ulcers, which in 
turn are caused by deformities of the nipple and occur in primipare oftener. While 
bacteria are the direct cause of mastitis, and while they may often be found in 
apparently healthy breasts, an exciting agent is usually necessary. Such are bruis- 
ing of the breast by injury, which may have been remote, by massage, too much 


( Phlegmonous inflammation 


Fie. 777.—D1acram OF BREAST INFECTIONS. 


EUAN of pe ones: squeezing it, or efforts to make it secrete milk when it is 
physically unable to do so. Simple milk stasis or local or general 
seldom leads to abscess, if it ever does, alone. ‘ ae 
* The germs which have been found in mastitis cases are the Staphylococcus 
albus and aureus, the Streptococcus pyogenes, the Bacillus coli, the pneumococcus 
the gonococcus, the Oidium albicans, and blastomycetes (van de Velde). Sym- 
ree a be present. These microorganisms are brought to the breasts by 
ihe a s of ie attendants, the linen, ete., or by the patient herself, the usual 
a eae e near a fue hospitals unusual and severe infections may be 
ne breasts. The child may be the source of the infecti 1 

5 ection, havin 
en or foie s aphthe (the lesions of which usually contain both the eee 
ee and staphylococcus), pharyngitis, ophthalmia, coryza, or pemphigoid or 
pustular eruptions on the face, ete. Without doubt some of the cases are caused 
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by the attainment of invasive qualities of the bactéria normally inhabiting the outer 
milk-ducts in the nipple. In 1893 I proved that the staphylococcus existed in the 
milk of apparently healthy women. When the breast is overstimulated or hurt 
the bacteria invade it. Finally, it is possible for the germs to get to the breasts 
via the blood, as is sometimes observed in septicopyemia, but this is very rare. 
Forms of Mastitis (Fig. 777).—The infection may be limited to the areola 
outside the lamina cribrosa, forming an abscess running around the nipple, or in 
one of the tubercles of Montgomery, or in the milk-glands attached to them; 
second, the infection creeps along the tubuli lactiferi into the parenchyma of the 
gland; this is called parenchymatous or glandular mastitis or galactophoritis : 
third, the bacteria, gaining admission to the connective tissue through a crack or 


Fic. 778.—Mastitis PuRULENTA. 


deep fissure, burrow into the fat around the lobes and lobules, causing interstitial 
or phlegmonous mastitis or lymphangitis; this cellulitis may be superficial or Beat 
occasionally the latter two forms are combined 5 fourth, the infection passes direct y 
through the gland to the areolar tissue under it on the chest-wall, producing here 
z ry abscess. 

‘ pee re parenchymatous form of inflammation is the most eee 
and begins seldom before the seventh day of the puerperium—most often se ae 
tenth to the twentieth day. Frequently there is a little pain in one portion of the 
breast, marked while nursing, and occasionally slight fever—99° F.—for Papel ee 
two preceding the outbreak. This is manifested by a more or less severe chi ae 
fever. The temperature may reach 106° F. and be accompanied by Seed u 

usually does not go over 103° F., and the febrile symptoms are moderate. Pain in 
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the breast is the rule, and over the lobe affected redness and tenderness are found, 
and usually the nipple will show a fissure, the site of entrance of the infection. 
Often a droplet of pus may be expressed from the sinus lactiferus leading to the 
affected lobe. Any quadrant of the organ may be inflamed, though usually the 
outer half, and here one or more large lumps may be palpated. In one case the spot 
of redness and tenderness was not larger than a nickel, yet the woman’s temperature 
was 105° F. Under appropriate treatment the temperature and pain subside 
within thirty-six hours unless the other breast is also affected, as in Fig. 779. If 
the fever continues for more than forty-eight hours, suppuration rarely fails to 
appear. Then the temperature becomes remittent, chills occur, the portion of the 
breast affected swells up, containing a large, hard mass. At one spot it softens, and 
redness of the skin, with a bluish tinge indicates where the pus is coming to the 


surface. Unless promptly operated, successive lobes are involved until the whole 


breast is riddled with abscesses. These must all be opened and drained, healing 
often requiring weeks or even many months. Naturally, in these cases the cellular 
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Fig. 779.—Acurp Dovustm Mastitis. No Axscess. RicHT Breast First 


ae is ne involved. Sometimes the acute symptoms subside and the accoucheur 
elieves the process is at an end, but a few weeks later fever begi 1 | 
1 : & S later fever begi ; 
aan Satna or pus 1s evacuated through the nipple a 
n the cellulitic or phlegmonous variety the i i 
| y the infection travels into the gla 
: pa and along the connective-tissue septa, and redness, fan th ood 
sue : pec may be seen around the nipple. If the deeper lymphatics ae 
ue a , ae or peace one of deep cellulitis anywhere, with brawny swelling of 
“in. Usually the streptococcus is here concerned—at le 
i es ast some heteroge 
tee gla x a ne cases are more frequent in general hospital practice. "The 
ny Pease i nel less intense, keeps up longer, and the pulse more quickly feels 
Bcnee i ene Erysipelas has been observed, and even a pan-mastitis. 
ae n 1s much more common in this form of mastitis, but often, too, the 
ae ci oe ae a ot Pee which may be absorbed in from six to twelve 
; ree or our days it is possible to foresee which termination i 
. . S a 
cur. The axillary lymphatic glands may be enlarged. ae 
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In the submammary abscesses, which Billroth believed were due to suppura- 
tion of deep-seated mammary gland tissue, the pus collects behind the gland, which 
then seems to float on a cushion, and edema appears at the periphery. The general 
symptoms are most threatening in this form of infection—indeed, unless promptly 
evacuated, the pus may burrow far and the patient die of bacteremia. 


Treatment.—At the beginning it is not always possible to determine whether the infection 
is of the parenchymatous or the cellulitic variety, but the treatment is the same for both. The 
following practice has been found very successful by the author: (1) Remove the infant from the 
breast, and from both breasts if the symptoms are not very mild; massage and pumping the breast 
are forbidden; (2) administer a brisk saline cathartic; (8) apply a tight breast-binder; (4) put 
two or three ice-bags on each breast. After gently squeezing the nipple to evacuate a possible 
pus sac, it is surrounded by a ring of cotton; a layer of the same is laid between the two breasts; a 
rolled towel is placed to support the organ from the axillary side, and the breasts, lifted up, are 
tightly bandaged. The ice-bags must keep the breasts cool, but the nurse is instructed to watch 
the skin for signs of freezing, which, by the way, I have never seen with this treatment. After 


Fic. 779a.—ScuEeme FOR DRAINAGE OF MULTIPLE BREAST ABSCESSES IN A Way THAT WiLL Not Leave Ucty Scars. 


s been normal for twelve hours, the bags are removed one by one, and in twenty- 
be ae aaa may be put cies to the breast. This treatment 1s more successful in the 
tous for han the cellulitic. ; ; ; 
paren ae neh eiecis it must be incised as soon as diagnosed. _If the attendant is certain that 
suppuration has begun, the ice is replaced with a hot wet boric dressing. In opening abscesses 
some respect should be paid to the appearance of the breast. Ugly, visible scarring can be Aes 
The incision may be made parallel to the lower or outer margin of the infiltration cutting ce ia y 
from the nipple, the skin undermined and reflected upward, then the abscess is eas an 
thoroughly evacuated with the finger, breaking up the septa between the pus pockets. ae 
than one lobe is involved each one is thus treated. A drainage-tube is inserted into each cavity 
describing a semicircle, Fig. 779a, the ends fastened at the corners of the wound with a silkgut 
stitch The tube has four holes at the vertex of the arch. The wound is washed out with per- 
xid then packed with rubber tissue (rubber gloves are excellent), and a lat ge wet dressing 
x li d. This procedure is an extensive operation, and is often followed by chill, fever, and 
Pe ertion of the symptoms, sometimes with septic eruptions, but these subside within thirty-six 
Rok and the patient goes on to recovery. The rubber packing is removed after forty-eight 
hours, then renewed daily. Healing of the flap is directed to avoid a large scar. The aoe is 
removed when the wound is granulating nicely. A single small abscess might be ee ya 
simple puncture or aspirated, using a large needle, whereupon the breast is compressed. 
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i i i i i thoroughly, new portions of 
cially if the primary operation was not done 4 
the eee ee eG secondary abscesses which may riddle the a hoy fees a 
protract the healing for months. I have none that ee ere oe ee ie Hy eee 
but left for a few days and then incised broadly an e cavity ee a 
1 1 tion is made, which has a good influe A 
(gloved), a sort of auto-inoculation or vaccina bh Dee 8 OC ee 
_ The sinuses drain better under a wet dressing, W owed tk 
te ae ie atten: Attention must be given to building up the general cape ints es hear 
to suffer from the profuse suppuration and prolonged illness. The patient 1s to be gotte 
é f s soon as possible. } ; 
oe ate Tce the ‘aireered lamp hastens recovery of breast abscesses. It is ne at 
20 inches for twenty minutes, three or four times daily. General irradiation with the quartz-lamp, 
speciall t-door sunlight are very helpful, too. ; ; 
as “When fen aes are cae persistent and new foci of suppuration constantly wae Meee 
treatment is to be tried. It is best to get the bacterium, usually the pig sek se Bn ae Ego 
the patient and make an autogenous vaccine, giving first 5,000,000, then in a few days 20,000, 
s r : o,° 
ie Rye atae ae ek the Bier treatment on several cases of mastitis, and does not re 
it materially shortens the length of the suppuration, nor does it enable one to ee eee wit ange 
incisions. In very chronic cases compression of the breast with a rubber pers be e 
closure of old sinuses. The author has not yet found it necessary to use Beck’s paste. : 

In the cellulitic variety of mastitis, if diagnosed early, a hot, wet boric eee abies a 
large part of the chest would be better than the ice. Incision is to be delayed until defi He ae 
puration is discovered. Surgeons are divided as to the propriety of incising cellulitic et ie = 
early. Judging from my experience in treating cellulitis in the pelvis, I would wait for ane 
pus formation. Submammary abscess is to be opened at once by broad incisions at the periphery 

f the gland. : 
: "The esecsively rare carcinoma and adenomata of the breast deserve ‘mention, although 
in an experience comprising the pathology of over 51,000 obstetric cases carcinoma of the breast 
was found only once. 
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Naturally, a puerpera may suffer from any of the diseases she would contract under other 
conditions, without any bearing on the puerperal state. A few of these deserve special mention. 

Fever from Emotional Influences.—See p. 925. 

Fever from Constipation.—Without doubt, overloading of the bowels may cause fever 
during the puerperium, but such cases must be extremely rare. Almost invariably a temperature 
that at first was ascribed to stercorrhemia is found later to be due to an infection in the pelvis or 
the breasts. ‘The diagnosis must be made by exclusion, which is admittedly a precarious method. 
The therapeutic test—subsidence of the fever following brisk catharsis—is absolutely unreliable, 
because-—(1) Energetic action of the bowels may affect the uterus and stimulate it to contraction, 
expelling from its cavity clots, lochia, and detritus; (2) the pelvic circulation is hastened bythe 
cathartic, an action most exhibited by aloes, and the relief of an overloaded rectum improves 
the currents of the blood and lymph in the pelvis; (8) some cathartics produce leukocytosis, 
which aids in repelling infections; (4) a full rectum may cause lochiometra or stasis of lochia in 
the vagina—its emptying and the bearing-down efforts of defecation relieve the stasis. There- 
fore, if the fever subsides after the bowels are emptied, the case may have been one of infection, 
and not of absorption of toxins from the intestinal tract, as supposed. 

Budin, in 1892, called attention to febrile stercorrhemia, and Kistner, Oui, Lavergne, and 
others have reported typical cases. Fever, headache, anorexia, sometimes nausea and abdominal 
pain, are the symptoms. The tongue is heavily coated, the breath fetid, the skin muddy or pasty, 
the belly distended with gas or doughy to the touch over the large bowel, and often tender. The 
lochia, usually normal, may have a fecal odor (colon bacillus), but the uterus and adnexa are 
normal. Brisk catharsis and enemata produce copious fetid evacuations, after which the symptoms 
subside. When the rectum is packed with hardened feces, it may be necessary to inject a soft- 
ening enema (1 dram inspissated ox-gall triturated in 1 ounce of glycerin, to which are added 2 
pints of water). Afterthis has acted for an hour the softened mass may be removed by the gloved 
fingers, aided by rectal irrigation of saline solution. 

_Tape-worms have often been expelled during the puerperium. Fever has occasionally been 
Re dno but n 6 of my cases they existed without causing temperature. The treat- 
eee aes ae ene child is to be kept away from the breast for the two days required 

> act c remedies. During pregnancy treatment might induce abortion. 

Tympany and Tleus.—-Tympany occurring after delivery seldom becomes obstinate or very 
marked, and gives no concern if the bowels are moving and the general condition is not affected. 
a ee Oe Aan ae eC aa under the usual treatment (a cathartic, carminative 

poe eee pul three times daily, a few doses of pituitary), the possibility of a 
Sae ection should be entertained, and a careful search made for a cause. 
Obstruction of the bowels may be due to kinking from adhesions, the sequele of former 


Ces or inflammations, and requires the usual treatment. In one case I found that a retro- 
verter puerperal uterus compressed the rectum. After raising this up with one finger in the 
bowel the obstruction was relieved. ‘ 


Ileus after cesarean section is the same as that 1 
! ter cesareg Sa ar met 8 
operative deliveries from below—hebosteoto “Dattital USILCHEs Seca eed 


perati ! my, even natural deliveries. Sometimes an acute 
dilatation of the stomach is the cause, and, again, paralysis of the small intestine or occlusion of the 
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large bowel. Bruising the bowel when the uterus is massaged, kinking from adhesions, compres- 
sion of the bowel by the retroverted uterus in the pelvis, thrombosis of one of the celiac or mesen- 
teric arteries, and unrecognized rupture of the uterus, rupture of a pus-sac, rupture of the gut with 
beginning peritonitis—all these may cause excessive tympany and ileus postpartum. Infection of 
the peritoneum from some cause must always first be thought of in these cases. The diagnosis is 
the most important part of the treatment. If it is decided not to open the abdomen, the following 
measures may be tried: repeated enemata, of which the milk and molasses combination, } pint of 
each, is the best; this may be given with the patient inverted; turning the patient on her stomach; 
elevation of the head and shoulders; 5-grain asafetida pills thrice daily; washing out of the stomach 
(very useful); eserin, ;45 grain hypodermiecally every four hours for four doses; pituitrin; puncture 
of the gut with a fine needle—while said to be safe, to be used only as a last resort. In obstinate 
cases one should not wait too long to give the patient the benefit of surgery. An intestinal fistula 
may relieve the intense toxemia resulting from obstruction. 

Fissures in ano are a not infrequent complication of the late puerperium. Inspection 
readily reveals them, and stretching of the sphincter with a speculum and a few applications of 
10 per cent. silver nitrate solution to the cracks as readily cure them. Oil enemata and free 
action of the bowels strengthen the cure. 

Difficulty of Urination.—This subject has already been touched upon (p. 346), and here need 
be mentioned only the overfilling of the bladder, with dribbling (incontinentia paradoxa); over- 
filling with only partial emptying of the bladder (evidenced by pain in the belly, a displaced uterus, 
a soft tumor above the pubis, sometimes tympany, and lochiostasis and fever); and the dribbling 
of urine which comes through a vesical fistula or paralysis of the sphincter vesicz. 

Exhaustion psychoses may occur after prolonged and arduous labors in weakened individuals, 
and I have seen ‘‘SOLDIERS’ HEART” in a few cases. The symptoms are exhaustion, dyspnea, 
and palpitation of the heart on exertion, precordial oppression, giddiness, tremor, nervous in- 
stability. I have observed these symptoms also after serious gynecologic operations. 

Gall-stone colic seems to be favored by the conditions in the puerperium, but, as Prochownic 
says, they may be simulated by disturbances of pancreatic function. 

Backache.—Although the subject is immensely important, I can give it only a few lines. 
The causes: General hypoplasia with overstrain of the pelvic joints and connective tissues; or- 
thostatic backache; sacro-iliae slip; chronic pelvic arthritis; coccygosacral arthritis or fracture; 
pelvic infections (parametritis postica); granulations in scars of lacerations with consequent peri- 
ostitis; general destruction of the supports of the pelvic viscera; rarely retroversion itself; these 
and all other medical and surgical causes. 
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PART III 
OPERATIVE OBSTETRICS 


CHAPTER LXVIII 
GENERAL CONSIDERATIONS 


Durinea pregnancy and labor the accoucheur’s duty to his patient is both 
prophylactic and remedial. After providing for the gravida as described in the 
Hygiene of Pregnancy, p. 238. his course is one of watchful expectancy. 
He simply studies the processes of nature and determines when, where, and 
how he may be of assistance, but he must always bear this in mind, that he 
never can be of “assistance” unless something in the course of pregnancy, 
labor, or the puerperium goes wrong. Under such circumstances he makes up 
his mind that he must interfere. This is the first; second, he studies what 
he must do, and third, when he should do it. That something in the course of 
pregnancy, labor, or the puerperium which commands interference, or any mode of 
treatment, is called an ‘‘indication.”’ The many features of each obstetric case 
are the factors which determine or specify the nature of the procedure to be insti- 
tuted. We call them “conditions.” A condition, therefore, is a prerequisite which 
must be fulfilled before the procedure demanded by the indication may be carried 
out. The study of the case, and the determination that there is a reason for the 
adoption of a particular line of treatment, we call ‘‘placing the indication,” and 
this requires very delicate balancing of all the conditions. Speaking broadly, all 
indications for interference lie in the presence of immediate or prospective danger 
to mother or child. The conditions will be found in the state of the mother at the 
time of the intended treatment. Only when the conditions necessary for carrying 
out the procedure are present may we act, but the indication may be so strong that 
we have to “force the condition.” For example, a woman has bleeding. The 
indication is to empty the uterus, but the cervix is tightly closed. A condition for 
rapid delivery is an open cervix; therefore we must first open the cervix, or choose 
an operation which has not this binding condition. A condition which absolutely 
prohibits a given line of treatment we call a “contraindication.” 

Selection of Operation.—This will depend on the indications and conditions, 
but often there are other considerations, as the skill of the operator, the environ- 
ment of the patient, the religion of the family, the desires of the parents. An 
unskilful practitioner, unless he can obtain competent counsel, should always do 
that operation which promises the greatest safety to the mother. If the patient 
is amid bad surroundings, it may be necessary to sacrifice the child, while if she were 
in a good maternity, cesarean section would save both. A Catholic family does not 
permit craniotomy on the living child, and a husband may absolutely demand that 
his wife be subjected to no added risks for the sake of the child. 

A clear presentation of the views of the Catholic Church on the propriety of 
craniotomy, therapeutic abortion, operation for ectopic gestation, cancer with 
pregnancy, ete., may be found in Rey. E. J. Burke’s Acute Cases in Moral Medi- 
cine. The general principle here enunciated is that it is never justifiable to per- 
form any operation whose intention is to destroy a living fetus. 
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Diagnosis.—Before every obstetric procedure the accoucheur must have made 
a careful general examination. He must know the exact condition of the kidneys, 
heart, lungs, thyroid, blood, ete. The “Leit motif” of every case should be sought 
out (see page 611). Having discovered the basic pathology, the main factor 
which disturbs the normal progress of the labor, the accoucheur will immediately 
see his course of conduct clearly, and he will acquire a comforting confidence in his 
operating. Just before an operative delivery, with the patient on a table and 
perhaps anesthetized, the examination of the local conditions—presentation, 
position, attitude of the child, the fetal heart, the cervix, ete—must be repeated, 
because things may have changed in the time intervening, or the first diagnosis 
may have been wrong. If the local findings are different from what was expected, 
the original plan of procedure must be dropped or altered. Any other course 
which might be taken to save the accoucheur trouble and mortification usually 
results in more of each for him, and endangers the patient. It may be wisest to 
put the woman back in bed and select an entirely different line of treatment. 

Afterthe diagnosis is made and proved, the operator may well rehearse the steps 
of the operation in his mind beforehand, and take cognizance of the various com- 
plications which are likely to arise. If he will construct a mental picture of the 
conditions before him and then do the operation, as it were, “in the air,” before 
the patient, he will be surprised how much the correct procedure is facilitated. 

Assistants.—For good surgical operating at least three assistants are required— 
an anesthetist, a first assistant, and a nurse to hand instruments. Most surgeons 
demand more help than this, but most accoucheurs are satisfied with less. Why 
an accoucheur should, voluntarily, deny himself, the patient, and the baby the 
benefits of sufficient help is incomprehensible. In private practice it is often im- 
possible to obtain more than one assistant to give the anesthetic, and the nurse 
must do all the rest of the work. Sometimes there is no nurse even, and the 
accoucheur has himself to give the anesthetic while operating. If the general 
practitioner would equal the work done in the maternity hospitals, he must educate 
the public to allow him sufficient help, and it can be done easier than he thinks. 
Circumstances are very unusual where another physician, one or two medical 
students, or one or two extra nurses are not obtainable. It is unsafe to trust the 
husband to help or to hold a light. He may collapse; further, it is cruel. 

Prevention of Injuries.—Obstetric operating requires a clear head and a steady 
hand. Only too easily is the mother injured beyond repair, and the child harmed 
so seriously that its future is affected. Loss of sleep, the sufferings of the patient 
and sympathy for her, the importunities of the family, the unfavorable environ- 
ment, all wear down the nerves. If the accoucheur is then called upon to perform 
a complicated, forceable, yet delicate operation, one attended with acute emer- 
gencies, he may, unless he has a strong will, when suddenly confronted with an 
unexpected difficulty, get into a frenzy of operating—a furor operativus, in which 
judgment has fled and an acute obsession seizes him—to pull out the child, ob- 
livious of everything. In such a case the baby’s head may be torn off its body, 
its limbs broken, the mother’s uterus ruptured, etc. I have seen this operative 
frenzy many times and in varying degrees from mild nervousness to complete 
dementia. The older writers sought to combat it by advice and warnings. They 
insisted the accoucheur should lead a temperate life and avoid alcohol and tobacco. 
They painted mottoes in the operating-room, e. 9., 

PRIMUM NON NOCERE 
They engraved the words: 
NON VI SED ARTE 

on the obstetric forceps. ; 

Another frequent and dangerous fault is haste in operating. The operator 
forgets that there is more danger to the child from traumatism than from asphyxia 
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in slow delivery, and besides, the mother’s tissues suffer less. A clock should be 
placed where the accoucheur can constantly see It, and an assistant should call 
off the minutes during the delivery. Both have a steadying effect. 

Examination of the Patient after Delivery.—I have made it a rule to examine 
the parturient canal from the fundus to the vulva and the adjacent viscera and 
pelvis after every operative delivery. The hand is inserted into the uterus, pal- 
pates the placental site, removing adherent placental fragments, decidual débris, 
membranes, and blood-clots, then encircles the lower uterine segment three times, 
going from right to left, and three times from left to right—this in order to dis- 
cover a slit-like injury—then the vagina likewise, and then the vulva. Tears 
of all degrees are carefully searched out. The pubic joint is palpated, the bladder 
catheterized, and finally, after all repairs have been made and just before applying 
the vulvar dressing, the finger is passed into the rectum to find out if any stitches 
have been put through it or if it is otherwise injured. The accoucheur must know 
and record the location and extent of all the puerperal wounds. Only by such 
routine, thorough, painstaking examination may a rupture of the uterus and other 
injuries be discovered, and I omit it only when there is no possibility of injury and 
when there is evident infection of the vagina. Here, I examine the cervix at least. 
Under the protection of sterile rubber gloves and thorough antisepsis of the vulva 
and vagina the procedure is safe. 

After operative deliveries the child, too, requires a careful gentle examination 
of the head and all its members. It may not be so easy to discover a skull fracture 
or a broken clavicle as we would like it to be. 

Reflection. A most profitable procedure after it is over is for the accoucheur 
to review all the details of his case and what he has done, considering the result, 
and examine himself to see if his judgment has been good and his technic perfect; 
then to decide what he would do in a similar case or if the same woman became 
pregnant again. All these impressions should be written on the history card. 
They will be invaluable for future reference and also for individual improvement. 

Anesthetic.—The reader is referred to the chapter on Anesthesia in Normal 
Labor. For many operations an anesthetic is not necessary, though occasionally 
it is demanded by a very apprehensive patient. Such are packing the cervix to 
induce abortion or premature labor, the application of the metreurynter, rupture 
of the membranes, insertion of bougies, vaginal, even uterine, tamponade. A 
few sutures may be placed in the perineum without ether, but if the tear is exten- 
sive or the patient too nervous, it is necessary. Curetage in abortions with the 
finger or the curet, and manual removal of the placenta, in a few cases may be 
done without narcosis, and I have in exceptional instances applied the forceps 
without it, thus getting the assistance of the labor-pains in the delivery. Occa- 
sionally, for a short operation, the patient can be put in a semiconscious condition 
and kept there by an expert anesthetist; this is the first stage of anesthesia, and pre- 
cedes the one of excitement, and I have often suggested analgesia to the patient, 
either by words or by giving whifis of ether. If there is time for preparation, 
many operations (perineorrhaphy, curetage) may be done under morphin and 
scopolamin, complemented by a little ether, if necessary. Increasing experience 
teaches me to limit general anesthetics wherever possible. Two fatal cases of 
hepatic cytolysis and 5 cases of icterus after chloroform, 10 serious ether pneu- 
monias, and several bad bronchitis cases have warned to care, not to mention 
prolonged nausea and vomiting, and the pain caused by them. These three dis- 
comforts often are worse than the pain relieved by the drug. Narcotic drugs 
also have a bad influence on the child, and I am convinced that many of the deaths 
ascribed to asphyxia are, in reality, anesthetic deaths. 
mae 5 aK of marked anemia, in eclampsia, in other toxicoses, with goiter, in 

€dow's disease, and in heart, lung, and kidney diseases, in women with marked 
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kyphoscoliosis or great abdominal distention, all anesthetics are dangerous, and 
may be used only with the greatest circumspection. 

Ether, chloroform, nitrous oxid, ethylene—all are good for anesthesia in 
operative delivery. Chloroform is preferred by many, even today, and perhaps 
its harmful effects on the liver are balanced by the late deaths from pneumonia, 
pulmonary abscess and sepsis, that so frequently follow ether. An expert may 
give nitrous oxid or ethylene with greater safety than attends the usual giving of 
ether and chloroform. 

For general use I recommend ether, 
and the gases for hospitals where expert 
anesthetists are available. For version 
the narcosis must be deep enough to 
paralyse the uterus which can best be 
done by chloroform, next by ether, aided 
by a dose of atropin. For eclanyptics, 
ethylene or ether, no chloroform; for 
heart cases, ether or ethylene; for ane- 
mic women, ether. 

Wherever in obstetrics, as in sur- 
gery, it is possible to operate under 
local novocain infiltration or nerve 
blocking this should be done, since, un- 
questionably, the dangers are more than 
halved by the avoidance of general 
anesthesia. Dr. F. H. Falls reported 50 
cases of episiotomy, delivery and repair, 
using infiltration of the perineum with 
0.5 per cent. novocain. We do all vari- 
eties of cesarean section at the Chicago 
Lying-in Hospital under infiltration 
anesthesia, and over 200 have thus been 
done successfully. With this experience 
I have no desire to try lumbar or sacral 
cord anesthesia, because it stands to rea- 
son that if the local infiltration method is 
so easy and practicable, one should not 
expose the patient to the dangers of in- 
vading the central nervous system. 
These seem to be greater in the pregnant 
than in the non-pregnant state. Miiller 
and others try to block the pudic nerves. : : 
We do it in a few Cases, but have not yet Fia. 780.—GARB FOR UBSTETRIC OPERATION OR DELIVERY. 
experimented with extradural sacral Long gantlet Sr peyige rmerce as and nose-piece, 
anesthesia. 


Preparations.—The manner of preparation for operative delivery in a private home will be 
described as briefly as possible. In maternities the technic is identical with that a ae a 
tions plus preparation for the complicities presented by the sudden Cae ot a ph ee 
the attention required by the baby. The principles of the practice ° entdae cane ne 
are the same as in the practice of surgery, and have already been considered. noe i shows t 1e 
operator’s dress. If there is no one present capable of resuscitating the child, t a gi ehe nivel 
be arranged to allow the operator to use his mouth for insufflation of ae ee to t r 8 he 
Figure 330 on p. 341 shows the dress of the patient during delivery. ii oat 1 A ee TA 2 
the operating-table, the exposed area of mons, vulva, perineum, to the Ps Bes of the : geing: fe 
again disinfected with lysol solution, and 1 : 1500 bichlorid, a pair of sterile eggings pu on, ae a 
sterile towel laid over the belly. This towel is frequently changed during the operation, ane: a 
skin and vulva are frequently drenched with an antiseptic solution. abe eee ie: aes d, 
the leggings are not touched by the operator. If he does so inadvertently, he washes his hands 
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j j i 7 If called upon to hold instru- 
1 solutions. The assistants holding the legs wear gloves. d 
ae as ibey too wash in the antiseptic solutions. oie must pane trust too much to aseptic 
apes. Fi 331, p. 342, teaches what false protection they conter. — Me 
eee ee hekas practice, although all the sheets, towels, leggings, etc., are ne ye 
they have been put on the patient, the accoucheur should touch them as little as possible. Only 
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Fic, 781.—Diacram or Room ARRANGED FOR OPERATION. 


the area immediately around the vulva, which has bee 
antiseptic solutions, and the towel over the abdome 
by the accoucheur. If he will practise this 
most complicated obstetric procedures amid the most discour 
safety. Our operating-rooms err in this regard. The sterile 


n disinfected and is frequently drenched with 
men, are to be considered sterile, and may be touched 
principle as a habit, he will be able to carry out the 


aging surroundings, with greatest 
eld of operation is made too large. 
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The absolute sterility of the immediate site of the operation and of the instruments, sponges, ete., 
which come into it, is the bacteriologic laboratory idea of asepsis, and, to my mind, the correct 
one—certainly for private practice. If everything else is considered infected, it is not so hard for 
the operator and his assistants to preserve the asepsis of the actual field of operation. 


= 


= 


Fig. 783.—PaTIENT Pospp FOR OPERATIVE DELIVERY. ASSISTANTS HoLpiIna Leas. 
During passage of head the legs are dropped into half Walcher (Fig. 655). 


Fic. 784.—PaTient ARRANGED FOR OPERATIVE DeLivery WiTH Sueer Sune To Hotp Lecs wHEN SHortT OF HELP. 
; Note sheet tied below knee and drawn over shoulder. 


i I i i thighs are fre- 

the course of the operation, especially if prolonged, the vulva and chs ; 
erica with antiseptic solutions—1 : 1500 bichlorid and 1 per cent. lysol solution. 
If feces escape from the anus, they are received with the greatest care in pledgets soaked in 
bichlorid solution. If the rectum is very full, it may be emptied by pressure from the vagina. 
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To try to keep fecal matter away from the field by holding a towel or swab over the — is 
fatuous—the feces are simply smeared all over the perineum by such procedures. It is best to 
see what becomes of the evacuations, and disinfect the anus continuously, taking extra care 
during all manipulations not to pass the hands, instruments, or gauze near the source of pase 
tion. After delivery, if much use has been made of strong antiseptics, it is a good plan to was 
the parts with sterile water to prevent an eczema, 


Fie. 785.—AuTHOR’s OPERATION TELESCOPE. PORTABLE STERILIZER, TELESCOPED, AT THE BOTTOM. 


% Aseptic technic is not the final word in the prevention of infection. Good operative tech- 
nic, the preservation of the woman’s immunities, the prevention of shock and hemorrhage, proper 
selection of operation, ete., contribute certainly as much to success. 


Fig. 786.—AvuTHOR’s PoRTABLE STERILIZER, READY FOR STOVE, WITH INSTRUMENTS IN PAN, SHEETS AND TOWELS IN 
Upper ComparTMENT. THE PAN CONTAINING THE INSTRUMENTS IS TELESCOPED IN THE TRAY FOR PACKING. 


Preparation of Patient for Operative Delivery—If the woman has not been 
prepared as already described on p. 292, she is gotten ready for operation just 
before the anesthetic is started. The operator first sterilizes his hands. The vulva 
is shaved, scrubbed with soap and water, the smegma under the hood of the clitoris 
removed with oil or vaselin, and the parts thoroughly washed with both lysol 
and bichlorid solutions. ‘The vagina, too, is mopped out with lysol solution, care 
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being taken to rub lightly and not destroy the epithelium too much. In order to 
prevent hairs and wash-water dripping into the vagina during the shaving and 
washing, a large swab soaked in antiseptic solution is packed into the introitus. 
After everything else is disinfected, the swab is removed and this part and the 
vagina are attended to. If the patient had already been prepared for normal 
labor, all that is needful is a thorough washing with the antiseptic solutions. At 
the Chicago Lying-in Hospital we are now using 4 per cent. mercurochrome for 
the skin, and vaginal disinfection after the usual soap-and-water washings. In 
all cases the accoucheur must be sure that the bladder is empty. 

Arrangement of the Room.—Figure 781 is a diagram of a room in a private 
home, and Fig. 782 shows the arrangement of tables, ete. 

Provision for good light is essential. An acetylene bicycle lamp or the lamps 
from an automobile I have many times found useful. 

The kitchen or library table makes an excellent operating-table, and should 
always be used. It is unfair to the woman, the baby, and the doctor to operate 
on a woman lying across the bed. When the surgeons do appendectomies, and the 
gynecologists vaginal hysterectomies, with the patients lying in their beds, it may 
be justifiable to perform obstetric operations in such fashion. I have personal 
knowledge that many babies have been lost, that several women have been killed, 
and many more permanently damaged, because the accoucheur did not discard 
this medieval practice and put his patient on a proper operating-table. It stands 
to reason that better work can be done on the table, and, further, the dignity of the 
specialty of obstetrics is concerned. Even the specially constructed obstetric beds 
do not possess the advantages of a table. 

Posture of Patient.—In America and in Continental countries the parturient 
is always placed on the back for operative delivery or other obstetric operation. 
England alone uses the side position, but less now than formerly. Kerr uses it 
only for low forceps operations. Figure 783 shows the most convenient posture. 
In cases of shoulder presentation, or in breech, when it is desired to get the present- 
ing part away from the inlet, the head of the table may be lowered, as described by 
Dickinson, a combination of lithotomy and Trendelenburg positions. In some 
cases it is necessary to turn the woman on her side for a few minutes—for example, 
to grasp the anterior foot in back-posterior shoulder presentations. The woman’s 
leg then is simply lifted over the head of the operator, and replaced after he has 
grasped the foot. A few operations—replacement of cord, disentanglement of 
locked twins—are performed with the patient in the knee-chest position, and I 
have operated on several women, pulseless from hemorrhage, with the body sus- 
pended head down from the shoulders of two assistants. The ease with which 
version can be done in this posture is surprising. Walcher’s position (Fig. 655) is 
used to aid the passage of the head through the inlet, and the exaggerated lithotomy 
when it is passing the bony outlet (Fig. 495, p. 617). ; 

Instrumentarium.—In city and town practice it is not required to take to the 
labor case a complete obstetric outfit. The satchel shown on p. 287 meets all the 
demands of the usual labor and the operations most commonly performed. If a 
high forceps or a version, or the care of placenta previa, eclampsia, etc., is to be 
attempted, or if the woman lives far from the operator’s base of supplies, a complete 
obstetric armamentarium must be at hand, and such an outfit, if the accoucheur 
wishes to be abreast of the times and give his patient the benefit of his art, must be 
an extensive one. Figure 785 shows the author’s obstetric bag for operative cases, 
and Fig. 786, the portable sterilizer. The instruments are packed in the pan of the 
sterilizer; the other articles are arranged, without any especial order, in the upper 
compartment of the telescope. I have found it impracticable to have special cases 
and compartments made for each article—the satchel is complicated enough without 
them. The instruments may be divided into sets for perineorrhaphy, for forceps, 
for craniotomy, and wrapped in separate towels. 
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List or ARTICLES IN ‘TELESCOPE 


1 complete operating dress, trousers, sterile gown, head-piece mask. 

4 pairs sterile rubber gloves, long and short. 

2 sterile hand-brushes. 

2 jars sterile antiseptic gauze, one piece 12 yards and one 8 yards long. 

4 jars sterile cotton and gauze swabs. . j 

4 ounces French gelatin, or, better, 2 ampules Merck’s sterile gelatin. 

1 douche-can with sterile rubber tube and salt solution needle. 

3 tracheal catheters, 2 rubber catheters. : a : 

1 box containing ampules of sterile epinephrin solution, pituitrin, aseptic ergot, hypodermic 
digitalis, and veratrum. 

1 glass hypodermic syringe—-to be boiled for cesarean section. 

1 sac containing a small bottle of fluidextract of ergot; a vial with tapes for the cord (sterile) ; 
a vial of bichlorid tablets; 4 ounces of liquor cresolis compound (lysol); a vial of sodium 
bicarbonate or borax (for boiling instruments); a glass, screw-cap bottle of sterile silk- 
worm-gut in 1 : 500 bichlorid solution; a bottle of 25 per cent. argyrol solution or 1 per 
cent. silver nitrate; a baby scale, and a tape-measure. 

1 dozen tubes of sterile chromicized catgut, Nos. 1 and 2. 

2 cans of ether. A mask. A head stethoscope. 

1 set of history sheets for the nurse. Labor cards and birth certificates. 


List oF INSTRUMENTS 


pelvimeter. 

sac containing a set of Voorhees’ rubber bags, all sizes, and a syringe for filling. 

obstetric forceps. One small one for little babies, the ordinary Simpson forceps, and the 
same with longer shanks for high operations, or an axis-traction instrument. 

long pedicle clamps; 2 angular clamps. 

ordinary artery forceps. 

needle-holders—one long. 

scalpel. 

Scissors. 

retractors—various sizes. 

tissue forceps. 

ring forceps for cervix. 

bullet forceps for cervix. 

double vulsella for cervix. 

box needles. 

uterine packing forceps. 

embryotomy set, comprising cranioclast, 1 perforator, 1 trephine, 1 heavy scissors, 1 bone 
forceps, 1 decapitation hook, and 1 blunt hook. f 

1 hebostestomy set, comprising 1 special needle, 3 Gigli saws, 2 handles for same, 1 long 

curved needle, 1 raspatorium. and 1 flat director. 


Ree NONNWHhWHWOW wee 


Previous to operation the instruments required are boiled for thirty minutes in 
a 1 per cent. soda or borax solution in a covered vessel. This sterilizes them, 
aa ae operator serves himself with them from the open trays on the table be- 
side him. 


In the author’s Obstetrics for Nurses fuller details of the preparation for op: 
erations will be found. 

Provision for Comiplications.—It is wise at all times to make preparations to 
combat postpartum hemorrhage and asphyxia of the child. For the former, the 
nurse will have the douche-bag sterilized, filled, and covered, ready for instant use 
and the accoucheur will have a supply of sterile gauze and instruments for lacera- 
tions and for packing. For the child, an appropriate place is provided to lay it 
with the tracheal catheters, warm-water bags, towels, and a hot bath close at hand. 
= Just before the operation the accoucheur surveys the room to see if everything 
is in Chee ea surveys the field of battle. 

are of Feces Issuing from the Anus.—-This is icati 
of any obstetric operation, because it requires the Meer ei Ee a 
the greatest dexterity to avoid transporting the infectious material into the geni- 
tals. Sometimes the feces contain only saprophytic and harmless organisms—a 
See is proved by the rarity of serious infections, when we nore often 
cal matter is brought into the vagina, but occasionally the Streptococcus pyogenes 
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and the gas bacillus in virulent condition exist , and fatalities in considerable number 
are on record. Measures should have been instituted beforehand to provide for 
such a contingency, that is, a cathartic administered early in labor, and an enema 
given to wash the lower bowel clean. If labor lasts several days, these are repeated 
—taking care that it be not too shortly before delivery. 

If the bowels move as the operation is begun, the rectum should be emptied 
by squeezing out its contents from the vagina, using two fingers. I prefer not to 
irrigate the rectum with sterile water unless the head is well down in the pelvis and 
blocks the further downpour of fecal matter. Hard feces are easier to manage than 
spattering liquids. After the rectum is emptied a pack of sterile gauze may be 


Fic. 787. —Metuop or Inrropucinc Hanpv To Avorp CONTAMINATION FROM FEcEs, 


inserted temporarily, but only until the presenting part comes down onto the per- 
ineum. Then it is to be removed, otherwise the bowel will be injured during 
delivery. For the same reason a suture around the anus is hazardous. The anal 
region must be constantly inspected during the delivery, and, as feces exudes, it is 
carefully received in wet antiseptic gauze or cotton, the parts then being liberally 
drenched with 1: 1500 bichlorid and 1 per cent. lysol solutions. Whenever the 
hand is inserted into the vagina, it is passed from above under the pubic arch, 
the possibility of contamination being always kept in mind (Fig. 787). a try 
to preserve asepsis by fastening a towel or pad over the anus 1s a - oe 
being thus simply plastered all over the perineal region from the Inside of the 
cloth, even damming back up into the vulva. Urine may also be infectious, espe- 
cially if the woman suffers from pyelitis or pharyngitis. 


CHAPTER LXIX 
PREPARATORY OBSTETRIC OPERATIONS 


PREPARATION OF THE SOFT PARTS 


Opening the Cervix.—In this chapter only those methods of cervical enlarge- 
ment will be considered which apply to labors at or near term. For the methods 


Peritoneum 


Fig. 788.—UNOBLITERATED Crryrx. PurELY DIAGRAMMATIC. 
A laceration at this time endangers vessels and peritoneum, 


of obtaining access to the uterine cavity in the earlier months of gestation see 
page 1105, Induction of Premature Labor and of Abortion. 


Peritoneum 


=e a % 
Hig. 789.—SHows VrssEts AND Prrrronrum RETRACTED Away FROM ORDINARY DANGER. 


a fa state of the cervix is a condition which governs the indications of most 
Stetri¢ operations. In eclampsia, placenta previa, and all diseases demand- 
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ing immediate emptying of the uterus the state of the cervix has a guiding in- 
fluence in the choice of procedure. We have many methods of gaining access 
to the uterus—some slow, some rapid. The slow ones are those which call the 


Fic. 790.—Moprrrep GrErRora UTERINE Packing TuBE FoR Use AFrrerR THE SrixTH Monta. 


The tube has a lumen 2 in h TOSS. ze 3 hes e kn ge1s . 

e b 1 ch acros Gauze 3 inches wide or a it banda is used for packing It is sterilized 
and preserved in hermetically sealed bottles. It is served directly from the bottle. Smaller tubes and narrower 
gauze are used for abortion cases. 


uterus into action to aid in the dilatation, and the process resembles natural labor 
more closely. Packing the cervix and metreurysis are slow operations, but in 


Fic. 791.—Pacxina Lower Urerine SeaMEent AND CERVIX FOR InpucTION OF LABOR. 

bottle, which is held near the vulva, by means of the trident plunger, 
Now, under the guidance of the two fingers, placed in or against the 

With short in-and-out strokes of the plunger the gauze 


he cervical canal, taking care to distribute it evenly and not to rupture the membranes. 
g it as the cavity fills up. From three 


It is occasionally needed in abortions. 


Catching the end of the gauze strip from the 
the gauze is pushed the whole length of the tube. 
cervix, the tube is inserted into the lower part of the uterus. 


is deposited above and in t j to ( 
This is easily accomplished by moving the end of the tube in circles and retractin 


to five yards may be inserted. In most cases the vagina need not be plugged. 


some of the more rapid ones uterine action also aids the process in a marked de- 
gree, as in manual dilatation and the employment of the Bossi dilator. The fol- 
lowing operations are done to open the cervix: Packing the cervix and lower 
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uterine segment with gauze; manual or digital dilatation; metreurysis; mechanical 
dilatation with metal instruments; radiating incisions in the cervix; vaginal ces- 
arean section. Which of these methods will be the one selected will depend—(1) 
On the condition of the cervix, whether it is tightly closed, or already more or less 
effaced or shortened or drawn up into the body of the uterus; (2) on the urgency of 
the case and the nature of the complication demanding the interference; (8) on 
the skill of the operator; (4) on the environment of the patient. 


Fie. 792.—Urrrine : 
NE ARTERY AND URETER. DinaTaTion oF THR Cervix AumMost ComPLeTE 
Adapted from Couvelaire. 


It is of greatest importance to distinguish between 1 i 
ae ir ee and one that has not been at all ee eee peyecer 
Eos aaa is advanced. During the effacement and dilatation of the cer- 
eet nee sae tissue 1s drawn up out of the pelvis; the bladder is drawn 
up ® ee ie fe) the cervix loosened and displaced upward, the ureters going 
bia i. eS ee is ete the broad ligaments unfolded; and the large 
cS e uterus raised up and retracted, sometimes even above th 
} Ss means that these important structures are removed from the ne 
? 
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where they are subject to injury from below (Figs. 788 and 789). In primiparz 
this unfolding of the cervix may occur to some extent in the last weeks of pregnancy, 
and is sometimes accompanied by fugitive labor pains, and this is also true of multi- 
pare, in whom there is an additional softness of the tissues. Artificial opening of 
the cervical canal is easiest in the last weeks of pregnancy, but even then there is 
danger of deep lacerations, and the more nature has opened the cervix, the less the 
accoucheur has to do. Figure 792 will give an accurate idea of the location of the 
uterine artery, and Fig. 886 on page 1065 shows the development of the uterine 
veins. The latter are really more important in this connection. 

Packing the cervix is shown in Fig. 791. It may be employed to start labor 
(Hofmeier, 1888), to induce abortion (Wyder, 1888), to soften and dilate the 
cervix preparatory to the insertion of a colpeurynter, and to stimulate flagging 
labor-pains in the first stage. Ordinarily, if not already present, pains come on 
within eight hours, but sometimes not for twenty-four, when the first packing is 


id 


CERVIX 


Fie. 793.—Dinatine Erracep Crrvix with FINGERS. 
Shows double fulerum action (90 per cent. of cases have tears). 


removed and another inserted, if needed, or other methods adopted. This simple 
operation may be done when the cervix is closed. Anesthesia is rarely required. 
I have never found it necessary to use a metal dilator after the sixth month to procure 
enough dilatation to pass the tube, of which there are several sizes, with gauze to 
fit. It may be done safely at home. It is not useful in urgent cases nor in placenta 
previa. The dangers are infection (which can be avoided), rupture of the mem- 
branes, which may allow prolapse of the cord, separation of the edge of the placenta 
if situated near the internal os, and air-embolism. The latter may be avoided by 
holding the labia spread apart by the fingers and the instrument, by packing slowly, 
and having the shoulders of the patient raised. Separation of the edge of a lowly 
inserted placenta occurred once in the very many cases in which I have thus packed. 
It was evidenced by a slight flow of pure blood. I put no more gauze into the 
uterus, but packed the cervix tightly, and the result was good. Rupture of the 
membranes occurred several times without bad results—indeed, labor seemed has- 
tened. In 2 cases the gauze compressed the forelying cord (evidenced by marked 
slowing of the fetal heart-tones) and had to be immediately removed. Vaginal 
tamponade was described under Abortion (q. v.). 
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Manual Dilatation of the Cervix.—This is the oldest method of eee be 
canal, and is spoken of in Hippocrates’ writings. It is the method ue pe y 
adopted, but the ancients also possessed pronged instruments operate st sc - - 
Paré, in the forced operative delivery, which he so much practised, and a a a 
his pupil, Guillemeau, gave the name “accouchement force, began wit , i 
dilatation of the cervix. First one and then two fingers are insinuated throug ; e ee 
The two fingers may be then spread by one or two fingers of the other hand force 
between them like a wedge. After the tips of four fingers are introduced they 
are placed back to back, the knuckles acting like a double fulcrum, and the cer- 
vical ring is thus expanded. ‘This is similar to the methods devised by Bonnaire 
and Edgar. P. Harris inserts the whole hand into the vagina, and the cervix is 


se 


(os) 


Fie. 794.—Vartous BAaLtoon DiLaTors. 


1, Hirst’s; 2, Braun’s; 3, Champetier de Ribes’; 4, Voorhees’; 5, Stowe’s; 6, Barnes’; 7, Pomeroy’s; 8, Tarnier’s; 
9, Chassagny’s. 


dilated by the insinuation into it of, successively, one finger, the thumb and one 
finger, then two, then three and four, and finally the hand, the thumb being given 
a motion of extension, the fingers one of flexion. The only advantage this method 
has over the others is that the hand, being in the vagina, is not so easily contami- 
nated by feces issuing from the anus, but, by raising the hands toward the pubis 
in the performance of the operation illustrated above, this danger may be avoided. 

It is essential to procure complete opening of the canal, otherwise the delivery 
of the child which follows may be difficult or impossible, and during the fruitless 
attempts at extraction the undilated uterus may rupture or the child die or be se- 
verely injured. The conditions for manual dilatation of the cervix are: The cervix 
must be effaced, or very nearly so; the pelvis normal; the child normal in size, 
and the presentation and position favorable or corrigible. The placenta may not 
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be previa. The vagina, too, must be dilatable, or is to be enlarged by episiotomy. 
Unless performed under these conditions, the operation is dangerous and may fail 
of its purpose. It requires from one-half to three hours, and is often painfully tiring 
to the fingers and hands. It is invariably attended by lacerations of the cervix, and 
these tears are often deep, sometimes even of the importance of a rupture of the 
uterus, opening the peritoneal cavity, causing death from hemorrhage or from 
infection. In multipare the lacerations are usually somewhat less extensive. 
In all cases the cervix is bruised and battered, and infection, even in the hands of 
the cleanest obstetrician, is sometimes unavoidable. In truly exceptional cases 
the cervix is so soft that it may, within fifteen to thirty minutes, be dilated large 
enough for safe delivery. Where the cervix needs only a little more enlargement 
to be complete, manual dilatation is permissible. In other cases we have better 
means of obtaining access to the uterus. 


Metreurysis.— Historic_—In 1831 Schnakenberg dilated the cervix with a bladder attached 
to a syringe. In 1851 Carl Braun invented the colpeurynter, a rubber balloon to be distended 


Fic. 795.—Mopiribp VOORHEES’ Baa. 
Ridges enable one to determine how far the bag has traversed the cervix. 


i id ¢ ing placed in the vagina. For a long time previously Chiari, Wellenbergh, 
eee act see bladders for this purpose, but discarded them because they ace 
d. In 1862 Tarnier invented the ‘‘dilatateur intrauterin,” a soft-rubber bag or condom 

Be the 1 of a male catheter. Barnes, in 1862, introduced the soft-rubber fiddle-shaped bags, 
Ohi i une used any more. In 1888 Champetier de Ribes recommended a large, cone-shaped, 
He la tic ies ‘and since then, among the numerous modifications that have been proposed, the 
iA ‘of c th bags rendered impermeable by rubber, has already superseded the old colpeurynter 
of Br i Schauta in 1883 published the use of the bag in the uterus, as practised in Spaeth’s 
ali ameter an 1887, introduced constant traction on the bag as a means to hasten its action. 
I 11907 Sto invented a bag shaped like the Voorhees bag, but with a tube leading through its 
eee th Crake high sterile salt solution can be injected into the uterus to replace lost liquor 
ee ate su ested several years before by Bauer to the Berlin Medical Society. Of all the 
ieee Nhe on ae T have found those of Voorhees, in four sizes, and the large ones of the same 
ee Id ae rope under the name of Diihrssen, the best. Since the bag is usually placed in 
ee Pitweice hystreurynter or metreurynter is better. The bags are filled with water 
Bed Darn plain water for thirty minutes; paint with 4 per cent. mercurochrome, anoint with 


green soap, fill with } per cent. lysol solution. 
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The method of application of the hydrostatic bag has been minutely ice 
on p. 494, in the Treatment of Placenta Previa (q. v.). Some ae prefer 
to pass the bag by sight (Fig. 796), believing that thus it is easier to avol ae 
infection from the vagina into the uterus. The perineum 1s retracted bya speculum, 
the cervix is steadied by a ring forceps, and the folded bag is gently insinuated into 


Fia. 796.—PassInc CoLPEURYNTER BY SIGHT, 


and through the canal, in the direction of one of the sacro-iliac joints, taking due 
notice of the curves of the canal. Force may not be used, and it is best, in the 
absence of special indication, to preserve the membranes. Such special indications 
are eclampsia, in which it has been noticed that the convulsions often cease after 
the liquor amnii has been let off, polyhydramnion, twins, and other conditions of 
overfilling of the uterus, and placenta previa, in order to place the bag on top of 
the placenta. 

If time is no object, traction is not applied, but if the pains are slow in coming, 
a weight of one or two pounds may be attached to the tube. After the first bag is 
expelled a larger one may be applied, the membranes punctured, or the labor left 
to nature, depending on the exigencies of the case. 

The action of the metreurynter is three-fold: First, it mechanically dilates the 
cervix from above downward like a fluid wedge, in which respect it closely resembles 
the bag of waters; second, by its presence and by the dilatation of the uterus which 
its increased volume causes, but particularly by pressure on the retrocervical 
ganglion, the uterus is stimulated to action, and strong pains are usually soon 
inaugurated. Third, it may be used as a tampon, as in cases of placenta preevia, 
etc. The selection of the bag will depend on the object sought, and if rapid action 
is desired, the inelastic bag with traction will more quickly evoke pains and dilate 
the uterus than the soft-rubber colpeurynter, which, under traction, is likely to 
pull out into a sausage shape and slip through the poorly dilated cervix. If it is 
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simply desired to evoke pains, as in the induction of labor, either bag may be used 
without traction, or with a minimum amount of it. Asa tampon in the vagina, the 
soft colpeurynter is preferred; in the treatment of placenta przevia, the Voorhees’ 
conic inelastic bag. Early in pregnancy, and in the late months, just to inaugu- 
rate uterine action, a small-sized bag is employed. 

Indications.—Metreurysis is very useful for the induction of premature labor 
where great urgency is not present, though sometimes, if traction is put on the tube 
and the parts are not toorigid, thepainsstartup, and they, together with the mechani- 
cal dilatation, open the uterus in a few hours. Whenever there is an indication to 
hasten delivery in the interests of the mother or child, the bags may be used, and to 
prepare the cervix or the vagina for rapid delivery, as in breech, shoulder, or face 
presentation, or in the presence of threatening complications, they are often inval- 
uable. In stenosis of the cervix the bags may be useful, but they require the aid 
of the pains to soften the parts. A sluggish uterus may be stimulated by the met- 
reurynter, but it is wise to find out the cause of the weak pains—rigidity of the cervix, 
abnormal adherence of the membranes, overdistention of the uterus, pendulous 
belly, low placenta—all these may require other treatment. In cases of dry labor 
the bags deserve more general application, since they replace the bag of waters to a 
considerable extent. In shoulder presentation, to preserve what is left of the liquor 
amnii and to keep the presenting part from impaction in the pelvis, the met- 
reurynter should be applied and complete dilatation awaited. In contracted pelvis, 
where spontaneous delivery is to be expected, a bag is to be applied if the membranes 
rupture prematurely. Generally speaking, metreurysis is useful when the bag of 
waters ruptures before complete dilatation has been effected. In prolapse of the 
cord the hystreurynter is of great value. Perhaps the most valuable function of 
the metreurynter is as a plug in cases of placenta previa. While properly not 
belonging here, it may be mentioned that the colpeurynter is useful,—placed in the 
vagina, to prepare the vagina and pelvie floor for rapid delivery, as in breech pres- 
entation, forceps, version, and extraction; to overcome rigidity of the soft parts; 
to stimulate pains; and, during pregnancy, to lift up a retroflexed uterus, to raise a 
uterus that may be causing hyperemesis, and in the treatment of pyelo-ureteritis. 

Conditions.—The cervix must be open enough to insert the size of bag desired. 
Rarely is it necessary to use metal dilators first. Packing the cervix with gauze 
for twelve hours usually suffices to render it soft and dilatable. Cervical carcinoma 
and threatened uterine rupture contraindicate the operation. In the presence of 
vaginal infection some other plan should be selected, if possible, such as puncture 
of membranes, vaginal cesarean section, even the Porro operation. 

Dangers and Disadvantages.—In a few cases the uterus does not respond, the 
bag is not expelled, and traction, within the limits of safety, does not open the cervix. 
Sometimes traction brings one bag after another through, but the uterine action 
does not come into play and the cervix closes up again. Several cases are recorded 
where pregnancy continued. Oftener the repeated manipulations, which in some 
cases may extend over a period of five or more days, cause fever (infection), and 
then, unless the pains come on strongly, a formidable condition is presented for 
treatment. Such torpor of the uterus is rare. 

The metreurynter may displace the presenting part, and this may be un- 
desirable, unless version is in contemplation. Prolapse of the cord is a real dan- 
ger. In spite of close watching and care this happened in 2 of my cases, and 
in one I lost the infant because of it. The danger of infection is nil—with proper 
precautions. Three cases, one fatal, of air embolism from bursting of the bag are 
reported. A liquid should have been used for filling. Rupture of the uterus has 
been reported in 11 instances, but in several of them the extraction of the child 
through an insufficiently dilated passage was probably the real cause. In the 
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others excessive softness of the cervix was a factor—placenta previa, nephritis. 
In my case, a primipara aged thirty-eight with placenta previa, the bag evoked 
such tumu!tuous pains that it ruptured the uterus, the woman dying of internal 
hemorrhage. If too much traction is put on the bag, the uterus acts too violently 
and such danger is real. If too much fluid is injected into the bag, the uterus is 
overdistended, as in polyhydramnion, and the uterine action is usually weak, 
but sometimes the opposite is true. A large experience with the bags, however, 
together with study of the voluminous literature on the subject, convinces me that 
most of the disadvantages may be overcome by proper technic and by watching 
the effects, not leaving the patient to ignorant attendants. They are, indeed, a 
very valuable, indispensable addition to our obstetric resources. Since the rubber 
deteriorates with time, the bags are to be kept dry in an ordinary paste-board 
box, and thus preserved, will last one or two years. 


Machine Dilatation.—Tertullian, in the second century after Christ, mentions pronged 
uterine dilators, and they played a more or less prominent part in gynecology and obstetrics since. 
Levret (1760) opposed their general use. Goodell’s dilator is the type of the instrument used by 
gyniatrists and in the treatment of early abortions. In 1888 Bossi invented a four-branched 
dilator for the parturient cervix, which had great vogue in the years 1902 to 1906, but now is 
almost generally discarded. The principle of the instrument is irrational. Constant elastic dis- 
traction of the cervix was invented by Tarnier in his three-branched, glove-stretcher-like ‘“‘ecarteur 
uterin,” forced apart by elastic bands around the handles. Bossi replaced the bands with a 
powerful screw and added a scale to show the amount of separation of the blades. 

In all the cases in which I have used it, 14 in number, lacerations of greater or less degree 
resulted, and Bossi’s directions were carefully followed. American authorities do not recommend 
such instruments. Literature and history of all dilating methods are to be found in the articles 
of Hartz and Lewis and DeLee. 


Incisions in the Cervix.— Hysterostomotomy.—The first records of cervix in- 
cisions to aid delivery are from the eighteenth century, but probably they were 
made earlier. Baudelocque, about 1790, condemned them; Simpson used them in 
cases of carcinoma; Godemer (1841), in eclampsia; Skutsch, in 1887, to save the 
baby; but Dihrssen, in 1890, showed their value so conclusively that they are 
often termed ‘‘Diihrssen’s incisions.” The field of usefulness of this operation is 
very limited, because the incisions are safe only after complete effacement of the 
cervix. Reference to Figs. 788 and 789 will show that a cut made before the blood- 
vessels are retracted exposes them to great danger—indeed, several deaths have 
occurred from hemorrhage, ana if the tissues are incised before obliteration of the 
cervix is complete, the wounds are likely to tear further during the extraction and 
open up the broad ligaments, even the peritoneal cavity. The ancients made 
multiple small cuts in stellate fashion, but Diihrssen made deep lateral cuts, and if 
these were not sufficient, posterior and anterior incisions also. Other operators 
make the cuts in the oblique diameters, two to four as needed, which method is 
preferable. It is essential that the greatest deliberation be practised in the sub- 
sequent extraction of the child to prevent the lacerations from extending—an 
accident which has happened in the hands of the world’s best accoucheurs. The 
preparations for the operation are the same as for any major obstetric procedure 
because sometimes a severe hemorrhage must be faced, and afterward the wots 
are to be repaired. The indications are found in those complications bringing 
cores Cee Teme eae eco ee only the thin partition 
It is a common operation Brchin eosin ae ma a 

oe } oDS 1 be he application of forceps in occipitoposterior 
positions in primipare, or in other operative deliveries when the cervix is not open 
enough. Rigid cervix scars, conglutination, ete., are occasional indications. The 
condition which must be insisted on is complete effacement of the cerviz. Placenta 
previa 1s a contraindication. Most so-called manual and instrumental dilatations 


of ne cervix are in reality bilateral incisions or tears, but: made with bhintumeres 
ments. 
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Accouchement Forcé.—This operation was introduced by Paré, given the name 
by Guillemeau, his pupil, but, owing to its great maternal (sepsis and hemorrhage) 
and fetal (asphyxia) mortality, was employed only in the gravest emergencies. 
Under the protection of asepsis and antisepsis it was revived, but is now rapidly 
falling into disuse because of the almost invariable severe injuries inflicted on the 
mother, the frequent hemorrhage and deaths caused, and the paucity of fetal lives 
saved. The original conception of the operation was rapid dilatation of the cervix 
by the hands, version, and forced extraction of the child. Recently the term has 
been used to apply to any one of several methods of rapid delivery from below. 
While admitting that a few cases occur where it is not extra hazardous to dilate the 


| 6 
be. aimee ead 


Fic. 797.—DtHrssen’s INCISIONS. 


Under wide exposure of the field by broad specula the cervix is grasped and cut between two 8-inch forceps 
which are left on a few minutes to stop hemorrhage. The author usually makes three incisions corresponding to the 
10—2-6 of the clock, and cuts to the fornices vagineg. 


cervix and extract, according to the original formula, these are so few and the dan- 
gers of the others so great that the author would advise dropping both the term and 
the operation altogether from our obstetric surgery, a condition which, to judge 
from present obstetric literature, will soon be present. As a substitute for this 
brutal and unsurgical operation the metreurynter, in cases of not great urgency, and 
vaginal or abdominal cesarean section in the others, are suggested. 

Mention may be made, for the sake of condemning the procedure, of the oper- 
ation of using the body of the child as a dilator of the parturient canal. Unless 
the infant is dead, and excepting a few cases of placenta previa, such a method is 


inadvisable. 
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i ean section,-or colpohysterotomy, is an operation devised by 
A. ee of Berlin, April 1s 1895. Acconci, of Italy, devised a mene oes 
but Dihrssen (‘‘Der vaginale Kaiserschnitt,” Berlin, 1904) conclusive y proves a 
priority. The term vaginal cesarean section, used in the eighteenth eeu or 
cervical incisions, was considered by Baudelocque unsuitable. Although Di rssen ; 
operation is a formidable one, deserving the name he chose for it, the terms vagina 
hysterotomy or colpotrachelotomy might supplant it. 


Preparations.—These are the ee as oe saris opelenes operation. An anesthetist, 
is ; if good work is to be : : : 

‘ee erie a Tak teeere die and good horizontal light are essential. The operation 
has been successfully done under the exigencies of practice In a home, but ae increased technical 
difficulties. The instruments are those of vaginal hysterectomy plus the : cae ete. am 

The Operation.—If the parturient is close to the end of pregnancy an elem oS it is 
best to make a deep unilateral episiotomy—on that side to which . the occiput Ayes 1 ee oe 
to be used; on the opposite side, if version is to be performed. This will prev ae age oO = 
perineum during the subsequent delivery. _ If the episiotomy wound bleeds too 1 teely, oe fhe e 
sewn up temporarily, the line of suture being at a right angle to the line of incision. tihrssen 
insisted on the necessity, in case the child is at full term, of making both anterior and posterior 


ee 


Fig. 798.—DiaGram or SuRGICAL ANATOMY OF VAGINAL CESAREAN SECTION. 


cervical incisions. _Bumm finds the anterior incision, if extended, gives sufficient space. My ex- 
perience accords with Diihrssen’s. The cervix must be in the median line. It is often twisted by 
rotating the presenting part to one or the other side. Figure 799 shows the field exposed by 
short broad specula, the cervix drawn by vulsellum forceps or by silk traction ligatures, and red 
lines to indicate the location of the incisions, which go through the mucous membrane of the 
vagina and the vesicovaginal fascia. After the vagina has been reflected off the base of the 
bladder, the latter is pushed upward, off the anterior cervical wall (Fig. 800), using the finger 
covered with gauze. At the same time the cervix is partly freed from the bases of the broad 
ligaments at the sides, but care is required here, as large veins may be encountered. Now the 
cervix is grasped by two vulsellum forceps and split medially (Fig. 801) up to the internal os. 
Figure 802 shows this section made and the bag of waters pouching in the opening. Operating 
again as in Fig. 800, the bladder is stripped further off the anterior wall, laying it bare to view, 
and the uterovesical fold of peritoneum can be seen or felt at the upper end of the wound. A 
narrow speculum is inserted to expose the field clearly. Now the medial uterine incision is con- 
tinued upward (Fig. 803), the vulsellum forceps being placed on successively higher portions of 
the cervix and lower uterine segment, and pulling them down into the bite of the scissors. Care 
is to be exercised to keep in the median line and to avoid injuring the peritoneum. This is pushed 
off the fascia covering the lower uterine segment before the advancing scissors by means of the 


finger, and the uterine muscle and this same fascia are incised just as we do in the laparo- 
trachelotomy. 
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For a child weighing about 3 or 33 pounds, an anterior incision 10 cm. in length usually 
suffices. One may test the size of the opening by passing through it the fist, made about the 
size of the baby’s head, by holding in it a large ball of cotton. If more space is needed, the ante- 


/ 


Fic. 799.—VAGINAL CESAREAN SECTION. Fie. 800.--PusHine THE BLADDER OFF THE CERVICAL 
Exposure of field and line of incisions. The anterior WALL. 
cut begins one inch from urethra. The finger is covered with gauze. 


rior incision may be extended upward or the posterior wall may be incised also (Fig. 804). Diihrs- 
sen makes the posterior cut first as routine. 

Grasping the cervix with bullet forceps, it is split to the vaginal reflection, then the peri- 
toneum of Douglas’ culdesac is pushed upward and loosened at the sides, after which the lower 
uterine segment is divided as high as needful. Delivery is now accomplished by forceps or by 


Bag of 
waters 


Fic. 801.—SpPiirTine THE CERVIX. Fie. 802.—Crrvix Sprir ro Anove INTERNAL Os. 


version and extraction, according to preference—I prefer forceps. If labor pains are present, 
hemorrhage is not usually profuse, but if it is, manual removal of the placenta and uterine tam- 
ponade are rapidly performed, and ergot given hypodermically, or pituitrin injected into the 
cut edges of the uterine muscle. A careful examination of the parturient tract is made to deter- 
mine the extent of the wounds. Now the wounds are sutured (Fig. 805). By traction on the 


62 


978 OPERATIVE OBSTETRICS 


i st angle of the wound is readily 
ee epee oo ae as to retract the bladder. 
le, but leaving the mucosa, 


ilk loops or vulsella, placed on the 
pene view, which may be aided by a narrow sper sea om 
A continuous suture of No. 2 plain catgut, taking par 


Uterovesical 
reflection of 
peritoneum 


Bag of waters 


Fig. 803.—Incisine Lownr UTeRINE SEGMENT. Fic. 804.—Incistne PostERIoR WALL. 


is rapidly put in, care being observed not to include the uterine packing, and over this a second 
layer is placed, uniting the outer layer of the muscle of the lower uterine segment and the fascia 
over it, similarly to the closure in laparotrachelotomy. The vesicovaginal fascia is coapted 


Fie. 805.—Sururine ANTERIOR INCISION. 
= } 
At present I am using interrupted sutures. INsprTED A VooRHEES’ Bac. 


By pulling on the bag the cervix becomes accessible, 
and as soon as enough room has been obtained the bag 
comes through. 


Fra. 806.—Vacinat Cesarean Section, Havine First 


with the same sutures which unite the vaginal edges—interrupted No. 2 catgut. A strip of 
gauze may be left to drain the large subperitoneal wound for twenty-four hours. If the pos- 
terior wall has been divided, this is sutured first with a running through-and-through catgut 
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suture, tied on the interior of the cervix. Finally, the perineum is repaired. The operation re- 
quires from eight to twenty minutes for the delivery of the child, and from twenty to forty 
minutes to repair the incisions. If, as with cancer, the uterus is to be extirpated, the anterior 
and posterior incisions are prolonged until the uterus is bisected, and the broad ligaments are 
clamped and tied, each half being removed after the method of P. Miiller. 

Dangers.—Injury of the bladder and ureters may be avoided by proper technic, by going 
slowly without attempts at spectacular operating. In pushing the bladder off the cervix it must 
be borne in mind that, as labor progresses, the bladder is drawn up, and usually to the right side. 
In breech and shoulder presentations the bladder is more central. One of my cases whose opera- 
tion was entirely uncomplicated returned after six years with a displaced and kinked left ureter 
which causes intermittent hydronephrosis. Hemorrhage is usually not marked if the uterus is 
divided cleanly in the middle line, if the tissues at the side are spared, and the cuts do not tear 
further, which they will not do if properly placed at first. In two cases the tissues were so friable 
that the traction ligatures and vulsella pulled out, and hemorrhage was so profuse that the vaginal 


Peritoneum 
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Fic. 807.—ANTERIOR ViEW OF OPERATION. 


route had to be abandoned. After the delivery packing the uterus will stop hemorrhage. Pulling 
down the uterus strongly also has a good influence. There is no reason why Sehrt’s compression 
may not be applied if needed at this stage. In one case the broad ligaments and pelvic con- 
nective tissue were so edematous that the cervix could not be drawn down for incision, and ab- 
dominal cesarean section was indicated. To gain access to the cervix when it is high up Dihrssen 
advised a deep paravaginal perineal incision, or deep episiotomy, and also, what seems to be a 
real improvement in this operation, the metreurynter, by means of which the cervix is pulled 
down and on which it is incised. When the fully distended colpeurynter can come through the 
incision, the child can be easily delivered. Should the bladder be opened, it is to be sutured after 
delivery and a permanent catheter inserted. If the peritoneum is torn, it is sutured at once. 
In both instances drainage from below is indicated. Rupture of the vagina occurred in two of 
my cases, threatening hemorrhage from the bases of the broad ligaments in three. 

Subsequent pregnancies and labor in five of my cases were entirely uneventful, and many 
such are reported, so that there need be but little fear that the uterus will rupture, but in several 
instances the wound did not heal perfectly, leaving an everted eroded cervix. 
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Indications —When the cervix is closed and an indication arises for rapid 
delivery, and, second, when the cervix is diseased and nature is unable to overcome 
the obstruction, vaginal cesarean section may be done. Under the first caption 
may be placed eclampsia, abruptio placenta, hyperemesis gravidarum, uncompen- 
sated heart disease, lung disease, oedema pulmonum, asphyxia in utero—in short, 
all acute complications on the part of the mother or infant. Under the head of 
obstructions cancer, stenosis, antefixatio uteri, scars from old operations, may be 
mentioned . 

Conditions. —Delivery from below must be possible, that is, the pelvis must be 
large enough and presentation and position of the child favorable. Although some 
authors recommend the operation in placenta previa, I would consider this a contra- 
indication, and Bumm recently retracted his recommendation. The child must be 
living, unless the indication for haste on the part of the mother is imperative. 
The operation simply overcomes the resistance of the cervix, and it is highly impor- 
tant to determine beforehand if there is an edema of the connective tissue or exces- 
sive friability of the tissues. In 60 operations performed by the author many 
technical difficulties were encountered. It is, therefore, not to be undertaken 
except by one skilled in pelvic surgery. 

Operations Preparing the Vagina and Pelvic Floor for Delivery.—Episiotomy 
and the deep paravaginal incisions have already been described, and it has also 
been said that the colpeurynter may be placed in the vagina to prepare it for the 
subsequent delivery. This procedure is especially useful in breech and shoulder 
presentations in primiparee. Some authors advise manual dilatation of the pelvic 
floor and vulva preparatory to forceps operation or other rapid operative delivery, 
and before hebosteotomy. My own experience proves to me that in such cases we 
do not really stretch the muscle and leave its structure perfect afterward, but we 
cause innumerable, minute or larger, submucous tears, and afterward the women 
return, not with torn pelvic floors, but with relaxed pelvic floors, the functional 
result, however, being the same or worse. I prefer a clean cut to these unsurgical 
methods, and am convinced that the after-effects are much more favorable. Unfor- 
tunately, this ideal practice comes into conflict with the desire to avoid the necessity 
of “putting in stitches,” which carries a certain opprobrium among the women. 
I know that inany children have been lost and much invalidism has resulted from 
this ill-advised and objectionable sentiment. 
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CHAPTER LXX 


PREPARATORY OPERATIONS (CONTINUED).—PREPARATION OF THE 
BONY PELVIS 


Enlarging the Pelvic Canal.—Reference has already been made to the idea of 
the ancients that the bones of the pelvis soften and separate during delivery. 
We make use of the softening of the joints and the movability of the bones on each 
other to produce, by posture, actual enlargement of the diameters of the canal. 
Thus it is certain that the Walcher position enlarges the conjugata vera, and the 
exaggerated lithotomy, the bony outlet, particularly in its transverse diameter. 
The idea of cutting the bony pelvic ring is not recent. 


/ 

Symphysiotomy and Hebosteotomy.—Pinzus, in 1570, refers to section of the pelvic bones; 
de la Courvee, in 1655, delivered a child by section of the symphysis pubis after the mother aied 
in labor; Sigault, in 1768, invented the operation of symphysiotomy, but could not perform it 
until 1777. The woman, Mme. Souchot, and her child, survived, but she had a permanent vesico- 
vaginal fistula, fecal incontinence, and difficulty of locomotion. Sigault was given a silver medal. 
In 1775 Aitken recommended section of the bones on both sides of the joint by means of an articu- 
lated saw, but never did it on a ive woman; in 1821 Champion de Bar le Duc pointed out the advan- 
tages of cutting the bone instead of the symphysis, and in 1830 Stoltz, of Strassburg, perfected the 
operation of pubiotomy, using a chain-saw, very much as it is done today, but he also operated only 
on cadavers. In 1832 Galbiati tried Aitken’s recommendation, but the mother and babe died from 
the operation itself, and pubiotomy all but disappeared until Gigli, of Florence, in 1894, drew 
general attention to the operation and published his saw,—a roughened steel wire,—which he 
had invented for the express purpose of cutting the pelvic girdle. Bonardi, in 1897, performed the 
first operation with the saw, Gigli operating in 1902 the first time on the living. Symphysiotomy 
had a checkered career. In France an acrid polemic was waged about it, and Baudelocque, Caseaux, 
DuBois, and La Chapelle finally caused its abandonment. In Germany and England the oper- 
ation never obtained a foothold, but in Italy, in spite of its high mortality and morbidity, it 
enjoyed a sporadic existence by grace of Galbiati and Morisani. With the improvement in asepsis 
and instrumentarium of the late eighties and the proper selection of cases naturally the results 
improved. In 1891 Spinelli, a pupil of Morisani, went to Paris, interested Pinard in the revived 
operation, and the latter, within a year, performed it 17 times. In 1892 and 1893 it was being 
done in all countries with the overenthusiasm begotten by every new remedy, and for a time 
symphysiotomy threatened the firm position held by cesarean section. Toward the end of the 
last century, however, it lost ground almost entirely. Zweifel, in Leipsic, Kerr, of Glasgow, 
Jellett, now in New Zealand, and Pinard, in Paris, are among its few fast friends even today. 

In 1904, as the result of the publications of Gigh, Van de Velde, and Déderlein, pubiotomy 
took the center of the stage, and in the subsequent five years hundreds of operations were per- 
formed the world over. Now the enthusiasm is waning, because it has been found that the op- 
eration has an unavoidable maternal and fetal mortality and a considerable morbidity. While 
Stoeckel says pubiotomy has about disappeared from Europe, Déderlein, of Munich, Wallich, 
of Paris, and most American accoucheurs believe it stiil has a certain but small field of usefulness. 

Anatomy.—Figures 808 and 809 show the anatomy of the field of operation. The large venous 
plexuses are the source of the profuse hemorrhage. It is easily seen how the triangular ligament— 
the urogenital septum—robbed of its anterior support, is always torn, exposing the urethra, the 
anguli vagine, and the vestibular structures to serious injury. 


Symphysiotomy.—There are several methods of opening the pubic joint, some 
exposing the field, others subcutaneous. Italian operators made a small incision 
above the pubis, and, under the guidance of the finger, passed a curved, ball-pointed 
knife around the joint, severing the cartilage from below upward. Farabeuf 
exposed the field anatomically. Ayres, of New York, did the operation entirely 
subeutaneously, with a blunt-pointed bistoury, and Zweifel, of Leipsic, does it 
with a Gigli saw, in a fashion similar to hebosteotomy. Frank has revived Ayres’ 
subcutaneous symphysiotomy and Hiissy holds it superior to other pelvis-enlarging 
operations. Klee, in lauding Frank’s operation emphasizes the importance of 
cutting the subpubic ligament, but avoiding the pre-urethral fascia (Henle’s liga- 
ment). This protects the urethra and bulbocavernosi (Fig. 810). 

Zarate has devised a subcutaneous partial symphysiotomy which promises to 
displace all other methods and may, if the future bears out the author’s claims, 
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rehabilitate the bloody enlargement of the bony pelvis in obstetric esteem. The 
principle of Zarate’s method is to divide the cartilage of the pubis and a part of 
the arcuate ligament, leaving the superior, the pre-urethral, and as much of the 
anterior ligament as possible intact. Technic: A mark is made on the skin directly 


Fia. 808.—SHowine VEINS aT SITE OF HEBOSTEOTOMY (after Waldeyer). 
Line indicates the location of cut. 


fra. 809.—ArrER Section of Pusis. SEMIDIAGRAMMATIC (after Waldeyer). 
Note that crus clitoridis is always torn. 
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over the top of the pubic joint. The patient is put in the exaggerated lithotomy 
position, with the thighs strongly flexed and abducted. Two fingers of the left 
hand in the vagina push up the head and deflect the urethra to the right. The 
sharp-pointed scalpel enters vertically through the mark made at first, to 3 cm. 
below the upper margin of the cartilage. Figure 810 shows the direction of the 
movement. The knife is smoothly worked down and up, with the center of oscil- 
lation at the point of entry. The handle is bent toward the abdomen, the edge 
cutting from within outward. 

At the lower end of the symphysis the tough ligamentum arcuatum offers a 
little greater resistance, but if the operator finds the bones have already parted, 
no more of the ligament is cut—but in any event the ligament of Henle should not 
be cut. If the pubes do not separate, the knife is pushed back to the beginning and 
the superior pubic ligament is severed. This is all that is expected of the scalpel; 
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Fic, 810.—A, ZARATEe’s Sympuysioromy; B, Frank-HAMMERSCHAG OPERATION, 


the rest of the required enlargement of the pelvis is obtained by stretching the 
ligaments (strong flexion and abduction of the thighs). 

The conditions, indications, details of delivery of the child, and the after- 
treatment are the same as those for pubiotomy. Zarate and the other advocates 
of the subcutaneous methods claim that one need not hold the indication so strictly 
to clean cases, that the element of infection need not be feared SO much. 

Hebosteotomy.—Gigli’s original operation was an open dissection, and the results 
were no better than with symphysiotomy. Walcher devised a method of operating 
entirely subcutaneously, which Bumm has simplified. Déderlein, before Walcher, 
had modified the operation of Gigli, and his is the one usually recommended. 


ji in’s Operation.—Preparations are made for a serious operation. In rare cases hemecr- 
rhage eae occur whic tax the skill of the most expert. Two trays are, to be used— 
one for instruments for the work on the joint, and the other for the vaginal work. Ifitis peetsth 
to return to the wound in the joint after the hands have had to do with the parturient canal, the 
operator should draw on another pair of sterile gloves. 


984. OPERATIVE OBSTETRICS 


in Fi by the 
The patient is put in the posture for delivery shown in Fig. fe wee ba ea es A seh 
two assistants nearly horizontally. A transverse or maaan pay ye ong. 1 Fiases 
over the left pubic tubercle, eons to the cone sith paleo tee enltthe outit mla 
itudinall d only large enough to perm ) seer 

ree pean nas bladder and fat from the bone, until the ligamentum arcuatum Is Te 


Fic. 811.—Hersostrotomy NEEDLE. 


Fic. 812.—Hesostnotomy. Passive THE NEEDLE. 


Giett Saw at Riau. 


Now the needle (Fig. 812), armed with a silk ligatur 
point of the needle adhering as closely to the bone as possible. When the point has rounded the 
ligamentum arcuatum, it is bent sharply forward, while an assistant pulls the labium toward the 
right side—this to bring the opening in the skin far from the flow of the lochia, and, by the sliding 
of the tissues, to close the passage of the needle. A nick with the knife allows the tip of the dull 


e, is guided by the finger around the bone, the 
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needle to emerge; the thread is grasped and the needle withdrawn. The saw is pull 
by means of this thread, and the saw handles attached. By to-and-fro motions of =e one 
Seton resembling cutting a bar of soap with a string, and making short strokes, the bone is severed. 
In this motion the saw may not be sharply bent, but kept in an obtuse arc, and the sawing motion 
is halted on the instant that the bony resistance is felt to give way. After the needle has been 
placed, the bladder is to be catheterized to test its integrity, which, being assured, the sawing is 
proceeded with. Mayer advises to place the patient in the Walcher position while sawing the 
one, and raise the limbs gradually, to prevent too sudden separation of the two halves of the 
pelvis and injury to the soft parts between. Costa does the same, and Kerr uses the Walcher 


Hemorrhage is usually free from both wounds, during and j 1 
‘ ally > ; unds, and just after the bone is sawn through. 
Quickly the upper wound is packed with hot iodoform gauze, a stitch of silkworm-gut closes fie 
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Fie. 813.—Hesosrroromy. Saw In Positron. 


lower puncture, and an assistant makes counterpressure from the vaginal surface by means of a 
large gauze swab. In a few minutes the hemorrhage has usually ceased, the gauze may be re- 
moved, and the pubic wound sewed up with three deep silkworm-gut sutures. The bones sepa- 
rate with a dull, crunching sound, which is very unpleasant, at first about 2 cm., and during 
extraction up to 6 cm. More separation than this endangers the sacro-iliac joints. 

Some operators leave the delivery to nature or wait for later indication, especially in primip- 
are, but by the majority immediate delivery is practised. In primipare I prefer to leave the 
delivery to nature, as does Stoeckel also. The fetal heart is to be auscultated almost continuously 
and delivery done at the earliest sign of fetal danger. 

Version is generally not advised. The head may be pressed into the inlet from above, or a 
few pains awaited and then the forceps applied. In primipare a deep episiotomy should always 
be made before applying the instrument, and in multipare also if the introitus is small. The 
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i i inal, urethral, and bladder wall, hence 
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Fig. 814.—Hersosrreotromy (after Bumm). a 
A catheter in the urethra will help to preserve it from injury. 
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Fia. 815.—Brp ror Symprysroromy OR FOR HELPLESS PATIENTS. 


It is highly important that the mechanism of labor be favorable—a posterior occiput or a brow 
presentation, therefore, should be corrected previous to extraction. It is my practice to remove 
the placenta very soon, and pack the uterovaginal tract with gauze as aroutine. Now all vaginal 


injuries are repaired, a clean pair of gloves put on, and the pubic wound inspected and treated, 
if necessary. Catheterization of the bladder now determines if this organ is injured. 
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Subcutaneous Operation —Bumm uses a sharp, full-curved needle, and passes it from below 
upward under the guidance of a finger in the vagina (Fig. 814). It is threaded with the saw, then 
withdrawn, and the operation completed as above. 

Complications.—Hemorrhage is easiest to control in the open symphysiotomy when clamps 
may be placed on the crura clitoridis and bleeding veins, but in one case I had to pack the vagina 
tightly and place a sand-bag on the pubis to exert counterpressure. In subcutaneous operations, 
compression from within and without for five to fifteen minutes almost always stops the hemorrhage, 
but if it does not, delivery must be effected at once, the uterovaginal tract firmly plugged, and then 
counterpressure from without provided. If this fails, which is very unusual, a deep suture may 
be placed on either side of the wound in the bone, but it is better to apply a Sehrt aorta compressor 
for eight or ten minutes, during which time bimanual compression is kept up, covering the area of 
separation. If hemorrhage recurs on loosening the compression, the pubic joint must be exposed 
and the source of the bleeding searched for and quelled. If spontaneous delivery is to be awaited, 
& vaginal tampon is inserted, firmly compressing the site of bone section, and counterpressure 
from the outside made with pads and T-binder. These are all removed at the end of thirty or 
forty minutes, when the cessation of the bleeding is assured. 

Hematomata do not develop so long as compression is kept up, but as soon as the woman 
is placed in bed they may form (one-fifth of the cases reported), and perhaps are favored by 
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Fic. 816.—Turnine Occipur To Front py ComMBINED MANIPULATION. 


i i 35°; it was rais ili f od; , it is O.D. 45°. This and 
yas engaged, occiput right 135°; it was raised up, mobilized and turned; now it is O. 
be eterna ae TS Ses Der ae are facilitated by lubricating the vagina with sterile liquid soap. 


rough handling of the patient in transporting her. If they are large and growing, they ue be 
incised and packed—an unlovely operation. If suppuration sets in, which is not unusual, early 
i is indicated. ! ; 
ee ae wikough waiting for spontaneous delivery seems to be the eat treatment 
after opening the pelvis, the majority of accoucheurs are not in favor of it, even a ie ee 
trial. It is to be reserved for primipare, for cases of marked spacial CERI OLO EON s : ue he 
cervix is not fully dilated, and where no indication for the immediate aon at abor eX- 
ists. If a vaginal tear communicates with the bone, the immense wound a é osec as al a Poe. 
sible, and a gauze drain placed in the prevesical space and led out throug ne barn aise 
to the bladder are usually on its anterior wall, and cannot be repaired at this ee i te 
nent catheter is placed in the bladder, and 5 grains of hexamethylenamin even our times an a 
The catheter is to be removed every six hours and a new one inserted, er the Bee ce ; 
instructed to report immediately if the urine ceases to flow—this to oe lt inf a en 
Lacerations occur from too great or too sudden separation of the pase Bs te injury wit 
the needle, or the soft parts are cut between the head and the sharp edges 0 . a aoe ee 
After-treatment.—After the wound is dressed, a broad adhesive wee is pee : o a {ust 3 
around the pelvis over the trochanters, and the knees bound toget yo wl i peeve ait es 
removed in twenty-four hours, and the adhesive strips in ten ae oe ie BD ate a g a 
care is required in handling the patient, because the bones are aa anc o pee ii mae Be 
started. A bed arranged with a frame on which the patient ae eae Me Ce ey 
irrigations, urination, ete., while not absolutely necessary, much facilitates the 
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increases the puerpera’s comfort. For nine days the woman should lie on her back; after this 
she may move about in bed, and may get out of it at the end of three weeks, and may walk as 
soon as she feels able to do so, which is usually in the fourth week. Some operators prefer that 
the woman should move freely in bed, with the intention of favoring fibrous union, and thus 


facilitating subsequent delivery; others apply a split circular bandage with a weight on each side, 
as in fracture of the pelvis. 


Indications—Almost the sole indication for hebosteotomy is mechanical 
disproportion between the head and the pelvis. With a normal-sized fetus the 
operation is indicated in flat pelves with a conjugata vera of more than 7 cm. and 
more than 74 cm. in a generally contracted pelvis. If the child is overgrown, of 
course, the pelvic diameters must be larger, but with very large children the 
excessive danger to the soft parts must be considered as contraindicating this opera- 
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tion. The indication for hebosteotomy really depends on the time the patient is first 
seen. During pregnancy, if the pelvie contraction is discovered, the induction of 
premature labor may be preferred, or the patient may be allowed to go to term and 
ve form of cesarean. section be performed at the very beginning of labor. The 
latter pay choice. Early in labor, and if the woman is surely not infected, abdom- 
ee oes) may be done, or the “test of labor’ be awaited. If the labor test 
I piers Heer ae Bo hobo hebosteotomy is the operation of choice, 
rial of the forceps should b 
already infected, or presumably so; if ENT ome a ieee - 
made and the maternal parts much bruised; if the child is injured a not in ca 
condition—hebosteotomy becomes a dangerous and unsatisfactory Spain 
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and unless extraperitoneal cesarean section proves feasible, craniotomy must 
be substituted. With a dead or dying child embryotomy is the only operation. 
It will be seen that hebosteotomy is useful only in border-line cases, where the at- 
tendant, believing the child would be delivered, has waited until labor has advanced 
so far that cesarean section would be too dangerous, or has even attempted delivery 
with the usual methods. The selection of the operation now is one of judgment of 
the condition of the mother and babe and of the probable outlook for both. It is, 
therefore, largely subjective. In shoulder and breech presentations, where, of 
course, we cannot await the test of labor, placing the indication becomes still more 


Fie. 818.—Leapine Heap INTO PELVIS BY ComBINED PRESSURE AND TRACTION. 


subjective and will be aided by knowledge of previous deliveries, pelvic and fetal 
mensuration, the state of the soft parts, etc. I feel that pubiotomy should be 
restricted in favor of abdominal delivery in good cases, and the older methods 
should be preferred in unfavorable ones. In persistent occipitoposterior, and in 
face presentation with the chin immovably posterior, an occasional indication for 
section of the pelvis may arise. Lewis and Montgomery did symphysiotomy for 
such conditions, but there are only 8 others reported (Morse, Titus, Hoppe). 
Conditions.—(1) The pelvis may not be too small, that is, less than 7 cm. in 
the flat, and 73 cm. in generally contracted, with a child of 7 pounds. It may 
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: ‘Id 
by tuberculous disease, advanced age, ete. (2) The chi 
oe ees ee colt in primipare; (3) the child must be = Sets 
a ect deformed, for example, hydrocephalus, anencephalus; (4) : e net a 
ts may not be infantile or rigid, hence hebosteotomy should se ee ne 
flan in primipare, especially if very young or old; (5) there may not be 


Fie. 819.—THorn’s Meruop or CHANGING Facer TO OccIPrraL. 
Operator’s inside hand pulls occiput down, while his outside hand pushes the chest over. 
draws the breech to the opposite side. 


At the same time an assistant 


many varicose veins; (6) the mother must be in good condition and not infected, 
that is, no fever, slow pulse, clean conduct of labor; (7) the cervix must be effaced 
and dilated; (8) the woman must be in a well-equipped obstetric operating-room, 
with plenty of assistants, since the operation is not one to be done in the home. 
Prognosis.—The reader is referred to p. 766. After symphysiotomy there is 
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often a slight permanent enlargement of the pelvis, so that subsequent deliveries 
may be spontaneous, but after hebosteotomy it is not so marked. This is one of 
the advantages of the operation over cesarean, and should have weight when the 
two come in close competition. Union of the bones by a strong fibrous callus is 
the rule, but in many cases, especially after eight months, it is bony, and dystocia 
from too big a callus has been reported. Subsequent labors may not be treated 
by a second symphysiotomy because of the immense sear which involves the bones, 
the bladder, the urethra, ete., but pubiotomy has on several occasions been per- 
formed twice. I have performed cesarean section in these cases on principle, and 
in one case because of the enormous varicosities of the vulva and pelvis which 
followed the previous (infected) pubiotomy. 


Fie. 820.—CuHANaING Face To OccrprraLt. Seconp MovEeMENT. 


insi i . siput, while the outside hand 
ide hand push up the face, the thumb trying to push down the occiput, 
andi Toe : : forces the occiput down too. 


Osteoplastic operations on the pelvis, with the object of permanently en- 
larging its cavity and thus rendering spontaneous labor possible have been invented 
by Olliver, 1850 (prophylactic symphysiotomy); Credé, 1879; Frank, 1894; Fiith, 
1907 (pelveoplastics on the rami); Rotter, 1912 (removal of the promontory of 
the sacrum); Costa, 1921 (superior symphysiectomy). They are all irrational, 
and what little experience has been published shows them to be impractical. 

Improving Occiput Posterior Positions.—Occipitoposterior positions occasion- 
ally require correction, and the indications will be found on p. 630. The simple 
manceuver of Hodge, pressing up on the sinciput during the pains, may increase 
flexion and thus assist rotation, or Tarnier’s plan may be preferred. The position 
may have to be corrected during the progress of labor or precedent to delivery 
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by forceps. In the former case, after the correction is made pn: ee 
to finish her labor or is assisted by art should 5 i aie ace a a Bi Hs 
i ving decided on forceps, one seeks to rot 

cece cae blades. By combined manipulation (Fig. Sane be pie 
sible to turn a head, engaged in the pelvis with the occiput at a eae 
to the front to be able to enjoy the advantage of an anterior position. ie ubri- 
cating the vagina with liquid soap, and raising and mobilizing ne so WO or 
four fingers of one hand obtain a purchase on the skull behind the baby’s ear, 


Fig. 821.—CuHaneine Face to Occipitat. TuirpD Movemenr. 


The fingers now push the child’s chest toward the side, the thumb at the same time forcing the occiput down, the other 
hand presses the breech over, to flex the trunk. 


and seek to pull the occiput downward and forward, while the other hand, outside, 
pushes the forehead toward the back part of the pelvis. Ina large pelvis the whole 
hand inserted may pull the occiput forward with the fingers behind the ear, while 
the thumb pushes the forehead backward. When the head is in proper position, 
an assistant, working from the outside, holds the forehead at the point to which 
the operator pushed it, while the latter uses his free hand to insert one blade of 
the forceps. The other hand, which has been kept inside to prevent the occiput 
from rolling backward again, guides the forceps blade into place. In many cases 
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I have retained the occiput in its new position by means of a vulsellum forceps 
while the forceps were being adjusted. 

If it appears desirable to rectify an occiput posterior position before the head 
is engaged, two operations claim the preference—manual correction and podalie 
version. The conditions for manual correction are: (1) The pelvis may not be too 
contracted for the subsequent delivery; (2) the child must be living; (3) the cervix 
must be dilated to admit the hand: (4) the bag of waters ruptured; (5) the uterus 


Fic. 822.—Cuancine Face Tro Occriprrayu. FourtH Movement, 
Leading the child downward into engagement. 


may not be in tetanic contraction or on the point of rupturing; (6) placenta previa 


olapse of the cord may not exist. 
on eae the sixth these conditions also govern podalic version, and, therefore, 
when they are thus evenly balanced, individual skill or preference will decide which 
d is chosen. l 
ke correction as shown in Fig. 817, p. 988 has been practised by the author 
for many years. Eden and Kerr publish similar methods. Success in obtaining 
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and maintaining an anterior position depends on getting the fetal dorsum to the 
front, otherwise the head will turn back as soon as the pressure 1s relieved. 

Under deep anesthesia the whole hand is passed into the uterus, pushing the 
head up and out of the pelvis if necessary. That hand is selected which will have 
its palm directed toward the face of the infant. The posterior shoulder of the child 
is sought, and with the tips of the fingers 1s swung around to the front, past the 
promontory of the sacrum. The head fitting into the hollow of the hand goes with 
the trunk. The other hand, working in the flank outside, aids this motion by pull- 
ing the shoulder toward the front. When the inside hand is leading the head into 
the pelvis in its new position, the outside hand forces the head down by pressure 
on the occiput, which is now over.the pubic ramus (Fig. 818, p. 989). It may be 
advisable to draw the head down deep into the pelvis with forceps, await four to six 
labor-pains, remove the forceps, and leave the case to nature, or to follow a later 
indication. This is the two-stage operation. The indication for correction of the 
malposition having been satisfied and no new indication for delivery being present, 
one may rest. The latter plan is especially successful in primiparee when recession 
of the pericervical tissues and dilation of the cervix are not yet complete, because 
the molding of the head, the retraction of the tissues produced by a few hours’ 
labor, and the progress of the head toward the outlet immensely facilitate and dis- 
endanger the subsequent delivery. 

During the manipulations a little dilatation of the cervix is permissible, but 
usually it is best not to attempt the correction until the cervix is fully dilated, be- 
cause sometimes an unexpected indication for rapid delivery arises during the op- 
eration—e. g., prolapse of the cord, abruptio placente. 

In rare instances the manipulation fails, or must be given up because the 
force required is too much to be safely applied. Now the forceps alone will be able 
to effect delivery, but the operator must be aware that they are very difficult to 
apply under such conditions and invariably cause superficial and deep injuries 
to the maternal parts. If the operation is forced, a still-birth frequently results. 

Improving the Attitude of the Child—Faulty attitudes, face, brow, and other 
malpresentations, prolapse of extremities and of the cord, with indications for 
treatment, have already been considered (p. 680). It remains to show how face 
and brow presentations may be corrected. 

Baudelocque recommended to push up the chin and face, and then slide the 
fingers over the occiput and pull this down into the pelvis—all being done by the 
inside hand. Schatz (1872) sought to alter the posture of the head by changing 
the extension of the trunk to flexion. In face presentation the usual C shape of 
the child’s spinal column is changed to resemble the letter S, and Schatz, operating 
from the outside, by pulling the shoulder in one direction while he pushed the breech 
over in the opposite, in favorable cases could alter the attitude of the trunk so that 
the head went over from a condition of extension into one of flexion. Thorn (1893) 
combined both methods, and was more successful than Schatz in breaking the curves 
of the fetal body and producing the C shape (Fig. 819, p. 990). 

My own method, which has failed only twice in 25 cases of face presentation, 
and once in 3 cases of brow presentation where it was attempted, is similar to 
Thorn’s, but more is done by the inside hand. 


Author’s Method.—A good table, the obstetric position, with the nates well over the edge 
to allow the operator to sink his elbow, and deep anesthesia are indispensable. The operation 
consists of four acts: first, raising and releasing the head and shoulder from the grasp of the 
meee be the pany, none free above the inlet; second, flexion of the chin and forcing down the 
occiput; third, pushing in the prominent convexity of the chest to avity; 1 
the now Fe head into the pelvis. A maa ae 
_ ,_ 1. The hand, whose palm will lie against the child’s face (for example, in M.D.P f 
1s introduced into the lower uterine segment, and with the aoe widely faa the head pace, 
and with a circular motion is loosened from its fixed position in the inlet. It may be necessary 
to raise the whole head above the inlet into the false pelvis. The fingers then slide by the head 
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and disengage the shoulders from the uterine walls. The child is thus rendered movable, being 
freed from the grasp of the lower uterine segment. Information is also gained of the condition of 
the uterus as to rigidity, thinning, ete. 

_ 2. With the same hand the chin and then the face are pushed up, the tips of the fingers 
being applied in the nasal fosse (Fig. 820), while the outside hand presses the occiput down. 

3. The same internal hand now continues farther past the face, either in front of the prom- 
ontory or behind the pubis, until the finger-tips reach the chest and shoulder of the child. 
Obtaining purchase on the shoulder, the fingers are flexed, which throws the chest first into a 
straight line and then into a concavity, and at the same time the thumb makes downward trac- 
tion on the occiput, bringing the latter into the palm of the hand (Fig. 821, p. 992). The out- 
side hand meanwhile pushes the breech to the side on which the chin lay. 

4. The inside hand, holding the head in the now flexed attitude, with the fingers over the 
face and the thumb hooked into the suboccipital region, gently leads the head into the pelvis, 
the outside hand forcing the child into extreme flexion and down toward the inlet (Fig. 822, p. 
993). An assistant now places his one hand on the breech, the finger-tips of the other being over 
the occiput, while the operator uses his free hand to insert the blades of the forceps. A few slight 
tractions bring the head down into the pelvis, and engagement having been obtained, recurrence of 
the face presentation is impossible. Sometimes the first attempt at correction fails, or the head, 
having been flexed, extends again as soon as the pressure of the hand is removed. To avoid 
this the above advice is given. In addition, the assistant, from the outside, should maintain the 
flexion of the trunk by firm pressure on the breech, and the operator, by holding the child in its 
new posture for five minutes, perhaps aided by a few pains, may make the conversion permanent. 
Should the head show a tendency to slip back, it may be held in its new attitude by means of a 
vulsellum attached firmly to the sealp until the forceps are applied. One may wait for natural 


delivery or apply forceps, depending upon conditions. The tiny wounds are dressed antiseptically 
afterward. 


Indications.—The sole indication for this operation is the mentoposterior posi- 
tion, where, from close observation of the course of labor, the accoucheur is con- 
vinced that the case is not likely to terminate with anterior rotation of the chin. 
It is not the routine treatment of face presentation. 

Conditions.—(1) The cervix must be fully dilated because the hand must be 
introduced, and it may be necessary to deliver at once; (2) the bag of waters is to 
be ruptured; (3) the child may not be too large or the pelvis too small (very 
important) ; (4) the uterus must not be too much thinned or on the point of ruptur- 
ing; (5) the head may not be deeply engaged in the pelvis; (6) placenta previa 
may not be present; (7) the child must be living and viable. 

’ Tf an indication for immediate delivery on the part of the mother or child 
exists, it may be better to perform version and extraction, and the same may be 
said of minor degrees of pelvic contraction. In placenta preevia and prolapse of 
the cord version is the operation of choice, unless—and one must always remember 
this—other conditions exist which require cesarean section. 


VERSION 


Version, or “turning,” is an operation which changes the polarity of the fetus 
with reference to the mother, the object being to change an abnormal, or relatively 
abnormal, relation into a normal, or relatively normal, one. Thus version may 
change a transverse presentation to a longitudinal one, or a head presentation to 
one of breech. 

Version is also very useful as a preparatory operation before rapid delivery, 
when the latter is indicated by the condition of the mother or child. Version is 
only a preparatory operation. When it is completed, the indication for it is satis- 
fied. A new indication must be present for the extraction, which may not follow 

i indication. ; 
ee eaiate down the head, is called “cephalic,” and when the breech is 
brought down, ‘‘podalic.” Version may be done by purely external, by internal, 
and by combined manipulation—sometimes called bipolar. Nowadays the purely 
internal version is not done, the external hand being used to aid the internal one. 


i iC .phalic version was done even before Hippocrates’ time, and was 
Pen a cede because of the belief that the child could best be born if it came 
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head first. Celsus, about the time of, Christ, Ene one buna ee na pre ee ame 
A.D.) performed podalic version, but t 1owledge wa | Ze, 

feneae er a 1550, described and very casera bi tine ne pees ee 
i i ( i ad been previ 

in 1807, introduced external version, but the procedure ? cio See 

ico. iric measure during pregnancy to favor labor, and by Pechey, g } 
ee 1698. Mr dslocnae: in 1780, Hohl, in 1845, Wright, of Cincinnati, in 1854, and Braxton 
icks, in 186 d the combined methods of version. _ 

ect cll cara ae there appears in Buffalo an interesting figure, modeled after the famous 
Scotchman Mr Figg, of Simpson’s time—Dr. Irving W. Potter. He has reduced the science 
and art of obstetrics to a very simple formula. Excepting those few cases where the baby is 
born before he arrives, he delivers all women by cesarean section or podalic version and im- 
mediate extraction. The author has kept careful account of his work and has thoughtfully con- 
sidered his published opinions and the results of his practice. There is little if anything new, 
either in the idea of doing version in normal cases or in his technic of turning and of the extrac- 
tion which always follows. However, Potter has recalled to attention the advantages of version, 
which operation was being fast relegated to undeserved desuetude by the other methods of de- 
livery. With this exception his principles of practice are condemnable in every way, being, in 
my opinion, unscientific, inartistic, and dangerous. 


Version in Transverse Presentation.—If recognized during pregnancy, the 
transverse position of the child may be changed by the woman assuming, when in 


Fic. 823.—WInGAND’s EXTERNAL VERSION. 


bed, a posture which favors descent of the head—that is, she should lie on that side 
on which the head lies. The breech then falls over to the side, the head sliding over 
the inlet. In spite of a snugly fitting binder the child may not remain in the new 
relation. Even during the first stage of labor postural treatment is to be tried, 
but bere external cephalic version is the operation of choice if operation is needed. 
Unquestionably, cephalic presentation is the most favorable for mother and child, 
and we should try to bring the head into the inlet by external cephalic version, 
governed, however, by the following conditions: (1) There should be no contrac- 
tion of the pelvis unless pubiotomy is in anticipation, and the child may not be too 
large; (2) there should be no immediate or prospective indication for the rapid 
termination of labor, because if, under such circumstances, the head did not at 
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once engage, another operation—podalic version—would of necessity have to 
follow; (3) the fetus must be very movable, which means that the bag of waters 
must be intact and the pains absent or weak. Placenta previa, prolapse of the 
cord, and monstrosities are contraindications, and a fat or tender abdomen may 
make the manceuver impossible. 

Cephalic version has very limited application, but I am convinced it is used 
less often than it should be. Most accoucheurs prefer to wait for complete dilata- 
tion and then do podalic version and extraction. 

Wiegand’s Method.—Anesthesia is rarely needed, but the patient must learn to relax the 
belly-wall. By using a partial Trendelenburg posture the child falls away from the inlet and 
becomes more movable. One hand is placed over the breech, the other over the head, and by 
alternate stroking and pushing movements the head is brought over the inlet. Operating between 
pains one holds, during the time the uterus is contracting, what has been gained. Time is no 
object, and force may not be used. Now the foot of the table is lowered, and the head forced 
down into the inlet, where it is held for five minutes or until the pains fix it there. If the cervix 
is completely dilated, and if the cord or the extremities have not prolapsed, the bag of waters 
may be ruptured, still holding the head firmly in the inlet. If the cervix is not dilated, or if the 


cord lies over the os, the membranes may not be ruptured. Combined internal and external 
version to bring the head over the inlet is almost never practised nowadays, though it should be. 


Wright’s Method of Combined Cephalic Version.—In Sc. L. A. the right hand 
grasps the shoulder girdle and presses the child’s body in a curvilinear direction to 
the right, while the left hand, operating on the abdomen, forces the breech in a 
curvilinear direction upward and inward toward the left. The shoulder is not 
pushed upward more than is sufficient to dislodge it from the inlet, and no direct 
action on the head is made, but after the head has come down it is received in the 
hollow of the right hand and led into the pelvis in a manner similar to that shown 
on page 993, Fig. 822. Gentleness and patience are required for success. Dilata- 
tion should be complete or nearly so, an indication for immediate delivery absent, 
and the child living. 

Podalic Version.—When version or turning is mentioned, it is usually the 
podalic one that is meant, and it is preferred, because—(1) As a rule, cephalic 
version is too difficult or impossible; (2) there is an immediate or prospective indi- 
cation, either on the part of the mother or the child, for rapid delivery; and (3) 
there is often slight pelvic contraction. Lately the latter indication is being much 
restricted in favor of pubiotomy and cesarean section. If a case of transverse 
presentation occurs in a contracted pelvis, the pelvis and not the presentation of 
the child decides the course to pursue, 7. é., the pelvis is the “Leit motif.” 

Very few operators try to turn by the breech with external manipulations 
alone, but I have several times succecded in doing so, and it is almost always pos- 
sible if the case is simply one of deflected breech presentation. There are two 
methods of combined or bipolar version which are employed, according as the 
cervix is open enough to admit the hand or only enough for one or two fingers. 
The name of Braxton Hicks is most often associated with the last method, because 
he did so much to popularize it. The other method might, with propriety, be 
called ‘‘ bimanual” version. . 

Which of these methods is used depends on the condition of the cervix and the 
mobility of the fetus. If the cervix is completely dilated, bimanual version, rup- 
turing the bag of waters, is performed. If the cervix is not dilated and the bag of 
waters is intact, it is best to wait. One may not go away, but should stay by the 
patient so as to interfere when needed. If the cervix will admit only two fingers, 
but the bag of waters is ruptured, Braxton Hicks’ version is indicated. It is dan- 
gerous to wait after the bag of waters is ruptured for the cervix to dilate to a size 
sufficient to allow the hand to passthrough. Braxton Hicks’ version should be con- 
sidered, and if not thought feasible, a metreurynter should be put into the lower uter- 
ine segment to preserve the balance of the liquor amnu, to keep the shoulder ey 
from the inlet, and to prevent prolapse of the cord and extremities, a plan preferred 
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by the author. When the cervix is well dilated the time is ripe for the bimanual 
version. Should an indication on the part of the child for rapid delivery arise 
before full dilatation is accomplished, the various methods of opening the cervix 
must be taken up as additional preparatory measures. Version, followed by ex- 
traction through an only partly opened cervix, is a dangerous and often fruitless 
operation. 


/ 
4 


Fic. 824.—Verstion. Frrst Motion. Hanp i Pu ; 
: : h p AND INSIDE POSHES UP THE SHOULDER AND F 
REES IT FR 
Urrrvus BY SMOOTHING AWAy THE UTERINE WALL ae 


In passing the hand through the vulva the labia are t i 
: 1 g o be widely parted; irection i 
ie abe pec ol horn Mee tae ie in the so the inlet, sinking the onoe bere ee oral by 
t y ght. e hand is well lubricated with lysol solutio Vhi ; i i 
nee: oS inner one gently pushes up the shoulder, and, by stroking the Rae eal yer ee 
child, at the same time noting its thinness, or perhaps any present break in its surface / siete et 


ne Capa Cady in Transverse Presentation—Few operations are so satis- 
actory as version, but none is more dangerous if performed with i 
ation of the conditions. : MieaeirteR odes aes 
Conditions.—(1) The cervix must be dilated enough to allow the hand to pass 
and, if the version is done in the presence of an indication for extraction ne 
it must be fully dilated; (2) the pelvis may not be too much contracted this 
in view of the extraction to follow; (3) the uterus.may not be in tetanus or 
retracted over the fetus—that is, the case may not be one of neglected transverse 
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presentation with the uterus on the point of rupture; (4) the child must be mobile, 
that is, not engaged, or in the process of spontaneous evolution; (5) unless the 
version promises to be exceptionally easy, the child must be living. 

The third and fourth conditions require most careful thought; indeed, it is 
at this point that the art of the accoucheur comes into play. To know when it is 
safe to turn and when the risks of rupture of the uterus are too great requires much 
experience and delicate judgment. Only too easy is it to rupture a thinned lower 
uterine segment, and the inexperienced accoucheur would do better to err on the 


Fic. 825.—VeErsion. Sreconp Morron. Hanp Seizine Foor. 

Passing the hand directly along the belly or side of the fetus, taking care to avoid the cord, the fingers touch, 
successively, thigh, knee, and ankle. Aided by the outside hand, the upper foot is pressed into the grasp of the 
thumb and the two first fingers, which seize it, without making the hand into a knobby fist. This is avoided because 
the uterus might tear over the sharp knuckles, and, further, the fist and the body of the child make too wide a mass 
for the safety of the lower uterine segment. 


side of safety to the mother. It is impossible to lay down a set rule as to how long 
after the rupture of the membranes a version is still permissible. All depends on 
the degree of retraction and contraction of the uterus. The longer the time, the 
more difficult and dangerous the operation. I have done a turning three days after 
the membranes ruptured, and again have found it impossible two hours afterward. 

The preparations are the same as for all obstetric operations. The instruments 
required are those for the operation chosen for the delivery of the child—as forceps 
or breech extraction. For the version several slings are to be provided, smooth 
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tape a yard or more long and 2 inch wide, and some sort : same mah 

is r but later a lighter sleep 1s preie : 
narcosis is needed for the actual turning, ( pr - 

i i but in back-posterior positions an 
t often the dorsal posture 1s sufficient, ne ' 

ioe belly the lateral (the one on which the child s feet are) may be pane 
A modified Trendelenburg may be used instead. One is here governed by surround- 
ing conditions. Long gantlet gloves and lubrication are essential. 


Fie. 826.—VeErsion. TuHrrp Morton. 


Gently the foot is drawn into the pelvis, sliding it down the wall of the uterus behind the pubis. ; 
presentations the foot is led down posteriorly near the sacro-iliac joint, where there is more room. The outside hand 


In back-anterior 


aids the turning by pressing the head toward the midline and upward. During the uterine contraction no motion may 
be made: the hands are to lie absolutely quiet. Between pains the operation is renewed. At all stages the back of the 
internal hand should feel the wall of the uterus and discover a separation of its fibers, ora beginning abruptio placente. 
When the knee has passed the vulva, the version is complete; the head will now be found in the fundus. 

If there is difficulty in performing this act—the actual turning—see that the narcosis is deep enough to paralyze 


the uterus; pass the hand around the child to find if the shoulder is caught on the pelvic brim: then, if necessary, 
bring down the other leg too. 


If, during the operation, the hand instead of the foot be brought down, no harm is done—a sling is put on it. It 
is rare not to be able to reach the feet—then the knee may be pulled down. If the cord prolapses, the version must be 
hurried. Such an accident is to be avoided, if possible, and shows the wisdom of procuring complete dilatation before 
turning. Should, during the operation, a beginning rupture of the uterus be discovered, further attempts to turn are 
too dangerous—cesarean section is considered, and, if this is contraindicated, embryotomy is required. 


Which hand shall be introduced? That hand whose palm will lie against the 
breech when in the uterus—when the breech is to the left, the right, when to the 
right, the left, hand. The bag of waters is usually ruptured; if not, the membranes 
are to be opened just as the hand passes the cervix; the forearm then will fill the 
vulva and prevent the escape of all the liquor amnii. Peu, in 1694, recommended 
that the membranes be stripped up until the feet were reached, but this is bad 


practice because vaginal bacteria are thus rubbed into the uterine wall and there 
is danger of abruptio placenta. 
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Which foot is to be seized? All authorities recommend to bring down the lower 
foot in back-anterior presentations, and Simpson and Hohl urged to get the upper 
one in back-posteriors. They claimed that then the back of the baby would rotate 
so as to come anteriorly, which would be more favorable in the subsequent extrac- 
tion. This is my practice, but in eases where it is at all difficult to reach the feet, 
IT usually take that one which I first identify as such. Paré, in 1550, brought down 
both feet, but Portal in 1685 insisted that one foot was better. This leaves the other 
leg and thigh to add volume to the breech end of the fetal pole, and thus produce 
greater dilatation of the cervix, which renders the passage of the head easier. 

What to do with a prolapsed arm? It is best to put a sling on it, then lay the 
end of the tape in one groin. Later, during the extraction, an assistant keeps up 
light traction on it to hold the arm alongside the trunk. This is good practice, as 


Fic. 827.—VeRSION IN Sc.D.P., wirnh Patient oN Sipe. 

For back-posterior positions, the lateral posture or a modified Trendelenburg is best. The hand is to be passed 
behind the pubis anteriorly, but enters the vagina and rounds the inlet, as in Se.L.A., the elbow being well depressed. 
Preferably, the upper foot is grasped, but not if there is too much trouble to get it. This turns the child’s back to 
the front, but if the lower foot needs be taken, it is easy, in the following extraction, to favor rotation of the trunk, 
so as to bring the back anteriorly. 


it dilates the cervix more and renders much easier the delivery of the arms and 
shoulder-girdle. I often bring down the arm purposely to put a sling on it. Should 
the arm prolapse before the cervix is prepared for delivery, it may be replaced in 
the uterus and a bag inserted to procure complete dilatation. 

After the version is complete, the operator has fulfilled the indication for which 
the operation was done. He assures himself that the child is in good condition 
(fetal heart-tones), and that the placenta has not been abrupted by the manipula- 
tions (external hemorrhage and bad heart-tones); further, he has nothing to do. 
Often during the version the child suffers and the heart-beat may be very slow 
after the turning is completed. It is wise to watch a while before extracting, be- 
cause usually the child recovers quickly. A hasty delivery would hurt the child 
more—its chances would be improved by a short respite. It is best to leave the 
delivery to nature, but the accoucheur may not leave the woman. She is to remain 
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on the table, or temporarily put in a bed near by. If an indication on the part of 
the mother or child arises, extraction may be performed in the classic manner. 
Expediency—for example, the accoucheur not having time to await the natural 
expulsion of the child—is a poor indication for extraction. 

Podalic Version in Head Presentation.—/ ndications.—(1) Abnormal attitude 
of the child—face and brow, anterior and posterior parietal bone presentation. In 
face and brow cases version is preferred by many to attempts to convert the pres- 
entation to an occipital. If the face or brow case is complicated by a prolapsed 
cord or placenta previa, etc., version is the operation of choice, when vaginal deliv- 
ery is to be attempted. Anterior and posterior parietal bone presentation usually 


} 


9g = 
Fie. 828.—Popatic Version IN OccrpuT PRESENTATION. GRASPING THE Foor. 


Inserting the hand past the head into the lower i 

x th t the he 0 t ver portion of the uterus, the operator quickly i i i 

ee ree ae Beet g bets om ae is tetanically Contaicted Shout ee Sein eee ee 
eibly pres : reech down, the anterior foot is seized by i itho i 

the fingers. Deep narcosis is required, and if there is difficulty in turning, bring Bee both Riv SO 


are caused by contracted pelvis, and this, not the abnorma i 
give the indication ; (2) prolapse of the cord and of ctientee 
(4) any complication on the part of the mother or child which demands the ra id 
termination of labor, when the conditions for forceps are not fulfilled, for exam ‘F 
non-engagement of the head; (5) contracted pelvis of mild degree ae 
The last indication is the most discussed one, and is not yet settled. The 
operation of version for contracted pelvis is called “prophylactic version” 
(Fritsch), and comes into competition with prolonged expectancy, and later, if th 
head does not engage, with the high forceps. Paré, in 1550 recommenda this 
operation, and it has been done ever since. The question is, does the head a 
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through a slightly contracted pelvis easier coming last than going first? Ex- 
perience and experiment on the cadaver prove that it does, but it has to come 
through quicker, and as a result many babies die. Wolff and Leopold showed 
that the results were about the same. The amount of damage done the children 
and the mother is about equal; it remains, therefore, a matter of personal choice. 
British accoucheurs, prominently Kerr, have given up prophylactic version in favor 
of prolonged expectancy and forceps, which is the position I take in the matter 
because, if a gentle attempt with the forceps fails, pubiotomy is in reserve. 


Fic. 829.—Popatic VERSION IN OCCIPITAL PRESENTATION. 


While drawing the foot down in the axis of the inlet, the outside hand 
pushes the head of the child directly inward toward its belly, thus making a 
ball of its body, which thus rotates better in the uterus. When the knee 
is at the vulva, the pressure on the head by the outside hand is upward. 


Conditions.—(1) The cervix must be dilated enough for the method of version 
chosen, and if the operation is done to save the child, it must always be fully effaced 
and dilated; (2) the head must be movable, not engaged, but under profound 
anesthesia an apparently fixed head may often be easily pushed up into the false 
pelvis; (3) the pelvis must be roomy enough for the extraction to follow; (4) the 
soft parts may not be too rigid—in primiparee version is to be restricted to the 
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minimum possible; with some accoucheurs primiparity contraindicates version; 
(5) the uterus may not be in tetanus or on the point of rupturing. Pee: 

Methods.—Of these there are three: Wiegand’s external version, the re eee 
or combined internal and external, using the whole hand in the ey an me 
Hicks’, inserting only one or two fingers through the cervix. What was sa 


Fira. 830.—Arpiyine A Sune To Foor wrra Morass’ SLING-CARRIER, Fic. 881—SHon-HORN MANG@UVER, 

If the foot cannot be readily grasped or does not give purchase If the head is arrested by the contrac- 
enough for traction, a sling may be put on it. The ringed bar of tion ring catching in the nape of the child’s 
Morales is mounted on the middle and fourth fingers, a tape adjusted neck, one hand may be used, after the 
over it like a pulley, and the loop spread out by the little finger and manner of a shoe-horn, while the other 
thumb. When the loop has been adjusted around the part to be pulls on a sling attached to the foot. It 
grasped (the foot or hand), pulling on the tape draws the loop upward 1s rarely advisable to bring down the two 


and tightly around the member. legs, but this and Sigmundine’s manceuver 


may often be found useful. 


versicn in shoulder presentation regarding preparations, posture, hand to choose, 
bag of waters, bringing down one or both legs, prolapse of the cord, and rupture of 
the uterus applies here. The anterior foot is the one to seize because it brings the 
back to the pubis. In face cases it is necessary to pass the hand far up into the 
fundus, but it is also wise first to bend in the child’s chest curve and force the 
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breech down on to the internal hand, making the child more of a ball than of long 
cylinder shape. The ‘double manual,” a procedure invented by Justine Sigmun- 
dine, consisting of pulling on a sling attached to the leg while pushing the head up 


\ 
x | \ 
~ | 
Fia. 832.—BraxtTon Hicks’ VERSION. Fic. 833.—Braxton Hicks’ VERSION. - 
: ies i i i i asp of two fingers. Seizing the 
hi the vagina, only one Forcing foot into grasp of | ar 
Ab Ps _ [Oana a ragcntok : The teed is foot is not always easy, since it may slip from pak heen 
o ne sae Se inlet and upward, while the out- the fingers, and a blunt ring Oa ve oy o ue 
Dae Radi presses the breech in the opposite direction— polypus forceps may be then used. er the foot is 


that is, downward toward the inside fingers. down in the vagina the head is pushed up as usual. 


with the hand from the inside, and the manceuver illustrated in Fig. 831, are often 


needed. Madu 2 
Version in Face and Brow Presentation.—The general principles of turning 


are applicable here, but owing to the extension of the child’s body difficulties are 
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likely to be met, first in grasping the foot, and second in overcoming the retrac- 
tion of the uterus, which has adapted itself to a long fetal ellipse. Version is hard, 
and if forced may rupture the uterus. These difficulties are met as follows: (1) Se- 
cure complete uterine relaxation by deep anesthesia and a dose of atropin; (2) Using 
the hand whose palm will lie over the chest push up the head and flex it partially; 
(3) fold the arms over the chest and press the latter toward the baby’s back—this 
manceuver flexes the trunk a little and brings the legs nearer; (4) pass the hand 
further and grasp the anterior foot; (5) draw gently on the foot, aiding the turning 
by upward pressure on the head from the outside. 

This method may fail when the over-extension of the body 1s extreme, the 
child being in a contortionist’s attitude, with the feet near the occiput, and, in 
addition, sometimes with the spine twisted or lateroflexed. The condition is 
recognized at once because the hand does not find the arms and feet where they 
are expected. The tense uterus in these neglected cases does not permit flexion 
of the baby’s trunk as above described. Here one must change hands, push the 
face up and to the side and search for the feet over the baby’s back just above the 
occiput. During the version the child is made to turn a complete back somersault. 

Braxton Hicks’ version has a limited application because, in cases where 
version is indicated, it is almost always desirable to be in a position to extract the 
child when the turning is complete, and, too, as we have seen, often an accident 
happens during operation which demands immediate extraction. Therefore the 
author recommends, in all cases where possible, to procure complete dilatation 
of the cervix before attempting to turn the child. 

The main indication for Braxton Hicks’ version is placenta previa. It is 
sometimes done for prolapse of the cord, occasionally in shoulder presentations, and 
very exceptionally to turn the head down in breech presentation. The conditions 
are the same as for the operation last described, but the mobility of the fetus must 
be absolutely free. 

Cephalic Version in Breech Presentation.—This is the oldest kind of version, 
and is only recently being revived. It was done by the ancients because they 
considered all other than cephalic presentations pathologic and insuperable. 
During labor in a primipara with breech presentation, with or without a contracted 
pelvis, it may be desirable, though seldom possible, to bring the head down. 
Cephalic version might also be a preparatory operation before pubiotomy. The 
dangers of the operation are detachment of the placenta, coiling and prolapse of 
the cord, and recurrence of the breech presentation. The usual conditions for 
version must be insisted on, especially full mobility of the child, but the presence 
of a contracted pelvis may not cancel the indication if a pelviotomy or laparo- 
trachelotomy is to be performed after a test of labor. A primipara with contracted 
pelvis and breech presentation may present the indication for laparotrachelotomy. 

Version may be accomplished by external manipulations, by inserting the whole 
hand, and by the Braxton Hicks’ method. The breech is pushed upward and to 
one side, while the hand outside strokes the head along the inner wall of the abdo- 
men toward the inlet. When it has been brought over the brim, it is grasped as 
in Fig. 818, p. 989, and forced down into the pelvis, or pulled in by the forceps. In 
these cases, also, it is wise to procure full enlargement of the cervical canal before 
operating, so as to be able to care for all possible accidents—for example, prolapse 
of the cord or abruptio placentee—by immediate delivery. 

External Cephalic Version in Breech Presentation.—When, during the pre- 
natal examinations in the twenty-eighth week of pregnancy, a breech presentation 
is discovered one should try to change it to a head, because the mortality of breech 
deliveries is 6 to 10 per cent. 

The patient is instructed to lie in the knee chest posture for fifteen minutes 
four times daily, and to sleep on her side—the left, if the baby’s back is on the 
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right, and vice versa. If at the end of two weeks the breech persists, external ver- 
sion is attempted. This maneuver does not always succeed at first nor does the 
baby always remain in its new presentation. Then the operation is to be repeated. 

Technic.—First the location of the placenta is determined, and the fetal heart- 
beat counted. The placenta can sometimes be located by sight, a bulging of one 
part of the uterus, or felt as a soft spongy area. If the bell of the stethoscope is 
pressed against it hard, aloud souffle is heard (equivocal) and often the fetal heart 
is slowed for the moment. The direction of the round ligaments may also give 
a little aid (see page 301). If the placenta is on the anterior wall, only the gentlest 
attempt at version may be permitted—perhaps it had better be given up entirely. 

The patient (bladder and rectum empty) is placed in a moderate Trendelen- 
burg position, and asked to relax the belly. The child is mobilized by gentle manipu- 
lation, then with one hand the breech is drawn out of the inlet into one iliac fossa, 
while with the other hand the head is pressed down into the opposite flank. We 
first try to turn the baby in the sense of flexion of the trunk, the short route, by 
operating on its two poles synchronously. If the resistance met is more than 
expected—try to turn the child in the opposite direction. Hold the fetus in its 
new position for five minutes. Listen to the fetal heart after each step. The baby 
may suffer so much that the effort must be suspended, and the child returned to 
its original position. One may not cause any pain, nor may the operation be 
forced if difficulties are encountered. It is not without danger. (See Lit.) 

The prognosis of version may never be lightly estimated. It depends largely 
on the skill of the operator. The operation may be directly fatal to the mother 
from rupture of the uterus, of the cervix, or from abruptio placenta. The danger 
of rupture of the uterus during version cannot be too strongly emphasized. For 
the child, the conditions requiring the interference usually determine the outlook. 
The turning itself, unless unduly prolonged by complications, by abruptio placentz, 
or by prolapse of the cord, affects the infant but little. 
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CHAPTER LXxI 
OPERATIONS OF DELIVERY 


Unper this heading will be considered those operations which remove the child 
from the parturient canal—breech delivery, forceps, craniotomy, and cesarean sec- 
tion. The technical term “extraction” would apply to all such manceuvers, but usage 
has limited it to the removal of the unmutilated child through the natural passages. 


The differences between spontaneous and artificial delivery must always be borne in mind. 
In spontaneous delivery the fetal one compressed into a smoothly rounded cylinder and the 
uterus contracts upon it evenly from all directions. : ! 7 

: In artificial delivery, Tuelber by the head or the breech, when traction 1s put on the child 
the fetal cylinder is broken at several places,—for example, at the neck, the shoulders being held 
back by the soft parts,—or at the shoulder-girdle in breech presentation. 

In addition, the uterus is not smoothly applied to the fetus, but may be caught and folded on 
any prominence of its body. Further, the impingement of a sharp point of the fetus may cause 
anomalous contraction rings. It is wise, therefore, to make our tractions synchronous with the 
uterine contractions, or, if the uterus is in spasm, relax it completely by narcosis. 

The baby may suffer cerebral concussion and shock from trauma. 


EXTRACTION 


General Indications.—Why should we desire to deliver the woman? Why 
must we extract the child? Here is the broad indication in a few words. We 
deliver the child because the mother is unable to do so. The indication for extrac- 
tion, therefore, is insufficiency of the powers of labor, and, as Schauta did, this 
general indication may be subdivided into, first, absolute weakness of the powers; 
second, relative insufficiency; third, insufficiency of the powers in relation to the 
necessary rapid termination of labor. Under the first head, actual weakness of 
the forces of labor, may be mentioned weak pains from maldevelopment of the 
uterus, fibroids, overdistention, poor innervation, tetanus uteri, hour-glass con- 
traction, infantilism, rupture of the uterus, generally poor muscular development, 
diastasis recti, inflammatory conditions in the abdominal cavity which weaken 
the abdominal muscles, ete. 

Relative insufficiency of the powers may be due to increase of the resistances 
offered—(a) on the part of the mother, such as rigidity of the cervix, vagina, 
perineum; contracted pelvis; tumors of the passage; and (b) on the part of the child, 
such as overgrowth, hydrocephalus, malpresentations, malpositions, ete. The 
pains may be strong or even stronger than usual, yet unable to complete delivery. 

Insufficiency of the powers in relation to the desired rapidity of the delivery is 
a very common indication for extraction. The powers may be sufficient and effi- 
cient, the resistances may be normal or even less than normal, and the woman could 
complete the labor unaided, but a complication has arisen demanding immediate 
delivery. A few may be cited—on the part of the mother, eclampsia, acute and 
chronic pulmonary and heart diseases, hernia, appendicitis, hemorrhage from the 
genitals or from the lungs, etc., and, on the part of the child, asphyxia threatening 
from any cause, or severe compression of the brain, etc. 

General Conditions.—(1) The pelvis may not be too severely contracted. 
S ie set ieee cones vera of less than 8 cm. will very rarely permit a nor- 

pass, and if the pelvis is a justominor one, a conjugata vera of 
nearly 9 cm. is necessary. If the child is estimated to weigh over 8 pounds, the 
conjugata vera must be over9cm. In short, an absolute prerequisite for extraction 
e ae ne ee Sap OcenaOn between the babe and the pelvis. 

OL e, the degree of contraction may not go 
below 73 cm. and 63 em. respectively. 

(2) The cervix must be effaced and the os dilated. This 


condition is impor- 
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tart in relation to the ease of the extraction, the integrity of the maternal tissu 

and the life and safety of the child. If it is necessary, in the interests of the ao 
or the mother, to deliver before this prerequisite is fulfilled, the cervix must be 
opened by one of the preparatory operations—metreurysis, incisions, ete. The 


Fie. 834.—Seconp Act or ExrractTion. DeELivery or BREECH TO SHOULDERS. 


An assistant makes continuous even pressure over the whole uterus with both hands. The accoucheur takes 
the breech in two hands, with the thumbs over the back of the sacrum, the index-fingers resting on the anterior superior 
spines, the others evenly distributed over the pelvis and thighs, Gentle, even traction is made downward in the di- 
rection of the axis of the inlet wntil the anterior shoulder-blade comes well under the pubis. Now the fingers are gently 
insinuated into the vagina along the chest of the child to discover the location of the arms. If they are in the normal 
attitude, crossed over the chest, it is easy to pull them down by hooking a finger in the elbow-flexure, and simply draw- 
ing the arms out, first one, then the other. If they have been stripped up, out of easy reach, proceed as in Fig. 834a. 


evils of extraction before dilatation is complete have been referred to, and will bear 
reiteration. 

(8) Before delivery the bag of waters must be ruptured. 

(4) With few exceptions one must insist that the child be living. 

If the child is dead, embryotomy is, as a rule, a preferable operation. If in 
doubt, the child gets the benefit, within a reasonable limit. 

(5) In cephalic presentations the head must be engaged in the pelvis, or so 
nearly engaged that it is almost certain that a slight pull from below will complete 
the engagement. (Vide Forceps.) 

Extraction by the Breech.—The reader is referred to p. 660 for the details of 
the treatment of breech presentation. 

64 
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Manual Aid.—Even though the majority of breech labors end without the 
necessity of aid by the accoucheur, it is wise to have the woman on a proper table 
and to have all the instruments for forceps delivery and for the repair of lacerations 
ready, with the room cleared for operation. When the breech has been delivered, 
the woman is urged to bear down, failing which an assistant exerts strong pressure 
on the child from the abdomen, and if this does not make rapid progress, the indi- 
cation for “manual aid” is present. In multiparse manual aid is seldom required. 
An anesthetic is used only if the woman is unruly or if the soft parts are very rigid. 
In primipare I make a deep unilateral episiotomy—on the side on which the occiput 
will come down—as a routine measure. It facilitates all the manipulations of the 
delivery, preserves the child from injury due to the application of force, saves time, 

A 


Fie. 834a. 


p : i ‘ : 
ee ane A AS as eae the pubis over the child’s back, and down to its elbow flexure By flexing th 

arm proves inaeeéssibie. or rehices teen eens ah abe ved ae — Leo anterior 
its hberation, bring down the posterior arm first, as in Fi 5 

» as g. 835. 


te set the danger of asphyxia, and safeguards the sphincter ani from lacer- 

ation. ; < e child is astride the cord, the latter is gently loosened and stripped 

ee ecrce ee sie it Is cut between two ligatures and the delivery rapidly 

: € Diadder 1s to be empty. Feces issuing from the anus 
must be carefull 

be part ee with great solicitation, because in the hurry of ihe 
ceuvers 1t 1s only too easy to soil the o ting hand 

infection into the uterus. Lubricate th dn room ea e 

IS. e passages with gre 1 

835, pee and 837 describe the operation of cnattal ald ” eS 

i Rae St aac ae ot in breech cases an indication arises for delivery 

B ap See identical with those for version. The operation itself is divided 

o four acts: First, bringing out the breech and legs; second, delivery to the 
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shoulders; third, disengaging the shoulder-girdle; and fourth, the birth of the head. 
Complete extraction is manual aid preceded by one act, 7. e., bringing down the 
foot or feet. 

First Act.—How to deliver the breech will depend on its station or location and 
upon the attitude of the child. If the breech is deeply engaged in the pelvis, a 
little traction with the finger in one groin may suffice; if one or both feet are down, 
traction is made on the extremity. The following methods have been employed to 
deliver the breech: (a) Bringing down one leg; (b) the finger in the groin; (c) the 
use of a fillet or sling placed over the groin; (d) a blunt hook, or two hooks, one in 
each groin, or specially constructed forceps, shaped like hooks; (e) use of the 
obstetric forceps on the breech. 


Fic. 835.—Der.ivery oF PosTerRiokR ARM AND SHOULDER, 


The posterior shoulder and arm are being disengaged, using the hand, whose palm will apply flat to the child’s 
back. The other hand seizes the two feet of the infant and swings the body through an are toward the mother’s groin, 
which motion draws the shoulder down into the hollow of the sacrum, bends the child around the ramus pubis, and gives 
more room for the insertion of the hand. Leaving the thumb outside, two fingers are passed over the back, over the 
shoulder, down the arm, to the elbow, and wipe the arm over the face and chest, down and out of the vulva. During 
this act there should be no pressure by the assistant from the abdomen. 


Of all these methods, extraction on one or both legs is by far the best, and I 
have not yet met a case where it was impossible to get a foot down. Deep anes- 
thesia and the Trendelenburg posture have always enabled me to reach the extrem- 
ity, no matter how firmly the breech seemed wedged into the pelvis at the start. 
In cases of contracted pelvis, unless cephalic version is to be performed, it is advis- 
able to bring down the foot, and in pendulous abdomen it is also desirable, the leg 
straightening out the child in the axis of the inlet, which permits the uterus to 
work to good advantage. In single breech presentations the manceuver is the 
hardest to carry out; in double breech, two fingers may be able to grasp the ankle, 
which lies near the internal os. The anterior limb is to be selected whenever pos- 
sible, because this brings the back to the pubis, but if too much trouble is experi- 
enced, the posterior one is seized, and in the subsequent extraction due notice is 
taken of the mechanism intended by nature. 
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Delivery by the finger in the groin is the least harmful of all the other methods 
mentioned, which possess real dangers of injuring the skin, vessels, and nerves in 
the groin and of fracturing the neck of the femur. The blunt hook, the fillet, the 
breech forceps, and the head forceps, in my opinion, should be used only on a dead 
fetus. But very few authorities recommend them, and in my practice so far 
they have been entirely dispensable. Robert Barnes, in his immense experience, 
never failed to bring down a leg. (See Figs. 838-841.) 


Fie. 836.—Detivery or ANTpRIoR ARM. TURNING ANTERIOR ARM TO HoLLow or SACRUM 


Having brought out the posterior arm there is mor 

g \ S n th s e room to rea i isi i 
the pubis and ay got eae If not, the child is allowed to fall onto nes hick dence o te ee paring 
See nunne one et eicneeh the operator grasps the chest of the child with both hands, the ind : Sites ei rae 
pene eee pure ase op the anterior scapula, and the other fingers being evenly distrib ee oe oon 
Then, wih gentle rotation. the anterior arm je tured to the back, following the direction of the child's belly, andthe 
Ee elivered, reversing the action shown in Fig. 835, p. 1011. Don’t crush the 


The second, third, and fourth acts of extracti i 
) ) : on have b 
ae a (q. v. p. 1010 and Figs. 834-837). sibiceimiariae gas 
omplications.—It remains to discuss the difficulti i i 
: : 4 : es that are likely t 
eee ne extraction. Two facts require emphasis at the very start. One i ries 
2 cain aah cee ae oe be pathologic throughout its whole course, or 
at any point, and a normal mechanism b - 
at any point. The other is that when an extraction ; may become pathologie 
ye ia uv raction is done to save the chi 
conditions for delivery must be insisted upon, especially the one relating oe 
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plete dilatation of the cervix. To force the delivery through an ill-prepared cervix 
is to expose the mother to the greatest danger of rupture of the uterus, and for so 
much hazard, in all probability, lose the child. The rigid cervix deaae the ex- 
traction so long that the child succumbs, unless the accoucheur is prepared S 
make deep incisions into the constricting structures. . 

Complications During the First Act—If the posterior leg is brought down, the 
anterior hip may catch on the pubic ramus. Sometimes the operator brings one 
leg down so that it crosses the other which lies athwart the inlet. Traetment: A 
sling is put on the ankle delivered and the other extremity brought out. Oceasion- 
ally the foot drags out the cord, and this demands rapid delivery if the conditions 
are fulfilled. 


Fic. 837.—Crisvus-Wi1eGAND-Martin MetnHop oF DELIVERING THE AFTER-COMING HEaAp. 


Remembering the mechanism of breech labor, the accoucheur will know on which side of the pelvis the mouth will 
be. The hand whose palm applies to the belly searches for the child’s mouth, and two fingers are passed into it until 


they come to rest at the posterior angles of the jaw, the child lying on the forearm. Standing to the patient’s side, 
the accoucheur places the other hand on the head from the outside (having carefully pushed the intestines out of the 
way), and, by combined pressure from above, with very light traction from below, the head is brought down into the 
pelvis, rotated, and delivered, following the mechanism usually adopted by nature. The chin is kept well flexed, and 
when the nape of the neck stems behind the pubis, the chin, face, forehead, and vertex are brought slowly over the 
perineum. In primipare# episiotomy is usually performed. Gentleness! Deliberation! 


Complications, Second Act.—Large or very fat babies or a contracted pelvis 
may render the delivery from the breech to the shoulders difficult. Care must be exer- 
cised in applying pressure to avoid injuring the abdominal viscera. If more than 
ordinary resistance is met, pass the fingers alongside the child to find if a distended 
abdomen exists (for example, ascites, cystic kidneys, liver tumor, etc.). With large 
and fat babies it is wise to deliver the arms before the shoulders have become wedged 
into the pelvis, therefore, not to draw the trunk down until the scapula is palpable 
under the pubis, but to begin the third act a little sooner. Moderate pressure 
from above, lubrication of the vagina with sterile, liquid soap, slow traction from 
below, the fingers being evenly spread over the lower trunk, with a minimum of 
squeezing of the baby, will almost always succeed in bringing the shoulder girdle 


within reach. 


1014 OPERATIVE OBSTETRICS 


. . . ] ] ; } 


Fic. 838.—Brineine Down Foor. Prnarp’s 
Mancuver. 


Passing the hand high up into the uterus, 
avoiding the cord, which is kept on the back of 
the hand, the index-finger is pressed into the 
popliteal space. This shortens the hamstring 
muscles and flexes the leg, upon which the 
three fingers slip over the knee to the ankle, 
the foot now being wiped along the other thigh 
posteriorly into the pelvis and out. During 
the pains no move may be made—the hand 
should lic passive until the uterus relaxes, 


too soon; if the pelvis is small; if the cervix is 


Fie. 839.—Dertivery or ANTERIOR Hip. 


Laying the thumbs parallel to the long bones and distributing 
the fingers evenly over the rest of the limb, traction is made down- 
ward in the axis of the inlet until the crest of the ilium has passed 
the ligamentum arcuatum, the hands being adjusted higher and 
higher as the limb appears. No bending nor twisting motions are 
allowable, and the action must be smooth, not jerky. The vagina 


should be well lubricated wit 


h sterile liquid soap. The slippery leg 
is held with a dry towel. 


not sufficiently dilated—the arms 


may be arrested and stripped up above the child’s head (Fig. 842). In such cases 


it is necessary to pass the four fingers high into 


the pelvic inlet, leaving the thumb 
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outside, and, as usual, gliding over back, shoulder, humerus, elbow, to the forearm; 
this latter is pushed to the side of the pelvis, wiping across the face and then down 
and out. The posterior arm is first delivered. Episiotomy is the rule in primipare, 
because the thickness of the hand added to that of the chest is usually too much for 
the perineum. It may be well to push the child back a little to loosen the arms 
from the wedge-like action of the head. If it is too hard to get the posterior arm, 
one tries to bring down the anterior arm from behind the pubis. Failing this, 
the child may be rotated ventrally so as to bring the anterior arm to the hollow 
of the sacrum, and this arm is liberated first, then the trunk is rotated back for the 


Fic. 840.—Der.ivery or Posrrrior Hip. 


i i — i the back, along the crest 
ssible the index-finger—only one finger—of the other hand is passed over , alc 
of Me pita ths ge on ad with combined traction the whole pelvis is brought out, following the usual 


mechanism. The second leg is allowed to drop out. 


other arm. Ifthe operator’s fingers are short, or if the arm is very high up, the whole 
hand should be passed in to get the arms. Then the thumb should lie parallel to, 
never opposed to, the fingers, and it may not be used to grasp the arm. During 
these manceuvers the assistant should not exert pressure on the fundus uteri, 
since this renders internal manipulation difficult, but the operator himself can some- 
times assist the inner hand to reach the arms by gently pressing them down into 
the pelvis from the outside. . 

In version cases one usually puts a sling, prophylactically, on one arm. When 
the extraction is begun, an even, gentle pull is made upon the sling, so as to bring 
the hand down over the baby’s chest, and the delivery of the arm occurs together 


with the trunk. 
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A second and a bad complication occurs in the ee ae racy — 
| i ‘oss the pelvis under the : 
thrown back into the nape of the neck and cross th 
is usually caused by anomalous rotation of the child’s trunk, and is commoner ae 
version and improper efforts at extraction (Fig. 843). This on Re 
only when the fingers are passed in to liberate the posterior arm. Withou y 


Fie. 841.—Dr.ivery or BREECH wiTH FINGER IN Groin. OrHer Hanp Supports WRist. 

In extracting the breech with one finger in the anterior groin the whole hand is placed in the vagina, the finger 
asses from in front, while the thumb seeks to aid a better grasp on the pelvis. Traction is to be made downward, 
ut the pull must be toward the belly of the child, to avoid injury to the structures in the inguinal region and 

fracture of the femur. This operation is very tiring, hence the hands may be changed and the wrist supported as 
shown. WHpisiotomy and patience are required, 


} anc j 1 As soon as the posterior groin is accessible, the index-finger of the 
other hand is placed in it, and delivery of the breech accomplished easier. Aid by Kristeller expression. 


the body of the child is pushed back, or 
from their imprisonment by the head, 

child’s back to the forearm. This, then, 
elbow and forearm over its face, past t 
the pelvis, down and out. If this does 


stuffed in a few inches, to release the arms 
and the half hand inserted directly up the 
is pushed up, the fingers wiping the baby’s 
he sacral promontory to the other half of 
not succeed the first time, the child should 
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be pushed back a little further and the manceuver tried once more, failing which the 
anterior arm should be liberated. Grasping the chest as indicated in Fig. 836, p. 
1012, the child is rotated ventrally so as to bring the anterior arm behind; then, 
with four fingers deeply inserted, or even the whole hand, the just mentioned motion 
with the child’s forearm is carried out. Rotation of the trunk much facilitates 
the release of the arm, but beware of causing Erb’s paralysis! 

It is not allowable to pull down on the shoulder to make the arm and elbow 
more accessible. Fracture of the clavicle is the certain result. Nor may the arm 
be brought down over the back, obviously, for the same reason. If the accoucheur 
will go at his work deliberately, it will not be needful to exert brute force and break 
the clavicle or humerus. To try to deliver the head without previous liberation 
of the arms (Deventer) is not good practice. 

Complications, Fourth Act—Arrest of the head may occur at the pelvic inlet, 
and after it is in the excavation or at the outlet. If the child is large or the pelvis 


\ 


Fia. 842.—Arms Srrippep Up. Wuortr Hand Requirep To Bring THEM Down. 
The thumb may not be used to grasp the arm. 


small, the head wedges into the inlet with the sagittal suture in the transverse di- 
ameter. Extension occurs and the mouth is thrown up high—sometimes above the 
brim. Treatment: Wiegand-Martin’s method, remembering that the chin is high up 
and to the side, that the head must be brought through the inlet in the transverse 
diameter, that it should not be strongly flexed, and that it may not be rotated to 
bring the occiput forward until it is deep in the excavation. si he pull must be 
downward in the axis of the inlet, hence the patient is best on a high table, pat 
most of the work is to be done by pressure with the outside hand. Where a 
method fails, the Mauriceau-Smellie-Veit method Is tried (Fig. 844). ae es : 
searches the mouth, and two fingers are placed, as before, on the lower inser ne : 
the pterygomaxillary ligaments. The other hand 1s placed ee oe: : 
shoulders, with the finger-tips resting on the sternum, not on the sides of the ie 
The knuckles rest against the mastoid processes. While an assistant aa e 
head forcibly downward from without, the operator pulls gently, but firmly, down- 
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ward from within, observing the mechanism just described. In particularly diffi- 
cult cases the Walcher position may be used, and the operator, by pushing the head 
to one or the other side of the promontory, may gain more room for the large bipa- 
rietal diameter to pass, or, by tilting the head upward or downward, may seek to 
bring the biparietal plane through the inlet on a slant. Non vi, sed arte applies 
with double force in this operation. 

If the head will not come into the pelvis under the exhibition of moderate force 
applied above and below, unless the accoucheur is expert with the forceps, it is 
best to desist, because the end sought, a living child, will be defeated by the at- 


aie Fie. 843.—Arms In Napp or NECK. 
ms can be made more accessible by manipulation from the outside 


tempt itself, and the mother will suffer irre inj i 1 
for hurry. Craniotomy should be Sa Rete Deceit aoe 
pean about such a course, since the child has almost al Srcbtectl 
ae ways died by this 
When the head is arrested in the excavati i inati 

nen ; ion < ex 1 
B pe ad fe caused by the cervix or by the Meta yer ner 
aie eta bee vate is not always a simple matter. If the methods if 
Ree ty as ed lo not show immediate results, the forceps should b 

alter-coming head. My practice for years has been to apply renee 
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Fig. 844.—GuILLeMeAv-MAvRICEAU-SMELLIE-VEIT Metuop, ArpEpD By OuTsIDE Hanp. 
(Klein proves this method should be called simply Guillemeau’s.) 


Fic. 845.—Forcrers oN THE AFTER-cOMING HEAD. 

An assistant holds the child up and out of the way with its arms behind the back, and the blades are applied in 
the usual manner. In his hurry the operator may not forget. the usual precautions to safeguard the cervix, pelvic 
floor, and the child. This head is engaged; only an expert with the forceps may be allowed to try them when the 
bead is arrested at the inlet. They are then dangerous to the mother and usually barren of results. 
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to the after-coming head if it does not quickly follow moderate traction, and Kerr 
recommends it very highly, quoting also Smellie, Barnes, and Hermann in its favor. 
Williams opposes the practice, as do some of the German authorities, though several 
—Nagel, Klein, Niirnberger (Lit.), and others, and French operators, Bar and 
Tarnier—employ the instrument in some cases. I am convinced that many chil- 
dren will be saved, that fracture of the clavicle, hematoma of the sternomastoid, 
dislocation of the vertebre, Erb’s paralysis, and many lesser injuries could be 
avoided if the application of the forceps to the after-coming head were taught in 


Fie. 846.— na Am TO CHILD’s Lunes WHEN Heap Is ARRESTED IN BREECH DELIVERY 


the schools and more generally practi 1 
| ge y practised. It is a more humane way of deliveri 
eee ae eer difficulty than the Miaiiceauskent yee mothe 
st In all breech cases the forceps should be read i ila 
mb D y for use. Piper of Phila- 
eu pees 2 special forceps for the delivery of the afta teeia head : 
ek, es ee ee practised for many centuries, is the retraction of the 
" 7 ands or by broad specula, wiping tl io 71 
the child to breathe with its head still in the ee Aik: oto) a ee take 
g. : 


may also be inserted into the child’s Z i i 
slate waka pharynx. Stowe, in one case, did tracheotomy 
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Abnormal Rotation in Breech Cases.—Thus far we have considered the operation of delivery 
when the mechanism of labor has been the usual one—that is, with the back anterior. Just as 
In vertex presentations, we have errors in the mechanism due to abnormal rotation. In some 
breech deliveries the child’s back turns to the mother’s back, and the belly les forward, behind 
the pubis. This complication occurs oftener in footling presentations when the posterior leg 
_ has come down, after version when the operator has seized the posterior leg, and, rarely, during 
an otherwise natural breech labor when improper attempts at rotation had been made. As was 
said in discussing breech presentation, nature almost always rectifies the abnormal start of the 
mechanism by turning the back three-fourths of a circle, making it rotate the “long route,” 
past the promontory, through the other half of the pelvis to the front. The back rotates in the 
direction opposite from that which one would expect. An acute observer will notice this tendency 
of the breech to swing around in front of the sacrum. By not appreciating this point and resist- 
ing the mechanism sought by nature, the accoucheur may cause the back to remain directed 
behind. During the first and second acts this is of little moment. Watching the rotation intended 
by nature, the operator seeks to aid it by pulling harder on that groin which tends to turn forward. 
In a few cases, even when the posterior limb is down, the back takes the “short route,” through 
one-fourth of a circle, to the pubis. 


Fie. 847.—Brineine Down Arms IN Back To Back Position. Arrow INDICATES DiREcTION OF MOVEMENT. 


Abnormal Rotation During the Third Act.—The arms may lie folded across the chest, may be 
stripped up alongside the head, or may be crossed in the nape of the neck. In the first case the 
matter is very simple. The child is supported a little above the horizontal with one hand, while 
two fingers of the other go in over the back, over the shoulder, down the arm to the elbow, and 
wipe the forearm over the chest, out from behind the pubis, the usual manceuver being reserved. 
It may also be possible, sinking the trunk toward the floor, to go directly to the forearm from 
behind the pubis, and, indeed, this may be the only way if the child is large or the pelvis small— 
there may be no room behind. When the arms are stripped up above the head, great difficulties 
are usually met, and if they are in the nucha, it may be impossible to liberate them without 
fracture. Under no conditions may the arms be brought down over the child’s back. In the 
first place, if the accoucheur sees that the child’s back remains persistently posterior, he will 
bring the arms down as early as possible. It is sometimes necessary to pass the whole hand into 
the parturient canal in order to reach the arms—especially if the accoucheur has short fingers. 
This overdistends the vagina and perineal floor, hence a deep episiotomy is made, as a rule. Some 
authors recommend that the arms be brought down after sinking the child’s trunk and entering 
ahd operating behind the pubis. I prefer, with Fritsch and the majority, to raise the body of the 
child somewhat (one cannot pull it up so far as when the back is anterior), and pass the four 
fingers from behind up to the head and push the forearm forward and to the opposite anterior 
quadrant of the petvis, then down over the chest, asin Fig. 847. If the first attempt does not 
succeed, the trunk of the child is rotated, at the same time stuffing it back somewhat to free the 
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i i i st. The child is now turned back for 
j r arm is delivered first. Rp ae. 
hee ae a pa ler apulling on the shoulder to mans hemueraye apc s ee satin 
feo aeeiai te I was able to aid the internal hand _ cele ae 
eae : sas aa the arms into proper position from the outside. 
! F = j from a very large 
ENC Siac i adeat rey - obstetric operations. In only one case fro 2 
aaa 7 aL tie enoe 5 life of the child 
manipulation is ne Te aly to break the arm 1n order to Die He a eae eae 
SRE ECE by the delays in the pies It mae ee ae Te ee lbenno 
ee Mi proc i f the shoulder- , is ae 
ae EE aati: force is used there is danger of breaking the spine 
arms, succeeds ‘ ses. 


EZ 


~& 


Fie. 848.—Rotatinec Heap sy Consornep MANIPULATION. 


During the Fourth Act.—Referring to the chapter on Abnormal Mechanisms with Breech, 
it will be found that the head may be arrested at the inlet with the chin caught over the ramus 
pubis, or the head may engage in the pelvis with the chin to the front 
minate these cases in two ways—one is by flexion: the body depend 
to the sternum, and the face, forehead, and vertex ro 


ttempt to turn the head so as to bring the occiput to 
de, if the pelvis is a flat contracted one. LaChapelle 
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passed the hand in on the side opposite that on which the chin lay and tried to pull the face around. 
Zweifel recommended pressure with four fingers on the upper jaw. In four cases the following 
manceuver succeeded quickly: Two fingers behind the pubis obtained a purchase on the malar 
bone, and, while pushing this to the rear, the outside hand pulled the occiput to the front (Fig. 848). 
Now the mouth was readily accessible, and the usual mechanism could be carried out. In another 
case I pulled the chin to the side with the outside hand, while the inside hand pulled the occiput 
to the front. 

If rotation of the head does not quickly take place, it may be better, since seconds are very 
valuable, to try to deliver the head without turning the chin behind. Van Hoorn’s method is 
used if the occiput has not engaged in the pelvis, combined with pressure on the forehead from the 
outside (Fig. 849). This pressure should do most of the work. The child is lifted up over the 
pubis, to which its chest applies, and thus the occiput rolls past the promontory into the hollow 
of the sacrum. Too much force exerted now will break the child’s neck. When the occiput comes 
into the hollow of the sacrum, the accoucheur quickly determines if the mouth of the infant is 
accessible behind the pubis—that is, if extension or flexion is present. If the finger can be in- 
serted into the mouth, the Guillemeau-Mauriceau-Smellie-Veit method upside down is performed; 
if extension has occurred, the chin lying above the pubis, a modified Van Hoorn’s method is prac- 
tised. The forceps are preferable to either of these manceuvers. Indeed, the necessity for them is 
of the greatest rarity, since it is almost always possible to bring the head down in proper rotation. 


td 


Fic. 849.—Van Hoorn’s Metuop, ArpED By OvTsIDE Hann. 


A complete extraction by the breech, if properly executed, is one of the most 
brilliant operations, and, if the complications are successfully mastered without 
injury to the mother or child, it takes rank with the technically most difficult of all 
surgery. Every motion is the result of centuries of study and practice by the 
world’s best accoucheurs, and the movements must follow each other with deliber- 
ation, exactness, and speed. Four minutes are allowed for the arms and four for 
the head. More time consumed endangers the child. It is a good plan for an 
assistant to count aloud the minutes. While a child may live five minutes after 
its placental circulation is cut off, it is greatly endangered, and may die later of 
atelectasis, pneumonia, sepsis, or the results of profound asphyxia. 

Finally, attention should be drawn to complications offered by the soft parts. 
If extraction is undertaken before the cervix is fully dilated, dangers of no mean 
order are incurred for both mother and child. For the mother there is risk of tears 
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of the lower uterine segment and cervix, which in placenta previa are tage 
fatal from hemorrhage. Sepsis is a later result. For the child the risk lies in the 
delay incident to the stripping up of the arms by the tight ring of the cervix, and, too, 
even after liberation of the arms the cervix may close down around the neck or 
face, at the root of the nose, buttonholing the head in the uterus. Traction in 
such cases brings the constricting cervix into view as a thick purplish and white 
band. This ring may be carefully stripped back, or if too tight, may be incised. 
It may be possible to admit air to the child’s mouth by means of specula and wait 
for the head to come through (Fig. 846, p. 1029). 

Deep lacerations of the perineum, even to the third degree, are very common in 
breech deliveries. They occur when the hand is inserted alongside the trunk or 
during the rapid delivery of the head. I make an extensive episiotomy in most 
breech eases not alone to preserve the sphincter ani but also to facilitate all the re- 
quired manipulations, which save the child from asphyxia and from injury. 

Lack of space prevents reference to the many accoucheurs who perfected each 
of the various manceuvers above detailed. (See Lit. p. 1058.) 


FORCEPS 


Definition.—The forceps of obstetrics is an instrument designed to extract 
the fetus by the head from the maternal passages, without injury to it or to the 
mother. As soon as the right of either is encroached upon, the instrument ceases 
to be the forceps of obstetrics, but becomes simply an instrument of extraction, 
similar to the craniotomy forceps, and not so good. 


History.—Hippocrates advised pulling on the head with the hands, but probably used the 
manceuver only for small heads; the Arabians used a three- or four-bladed hooked tractor for 
dead fetuses; in 1554 Rueff, of Ziirich, published a jointed forceps similar to that used in lithot- 
omy; in 1561 Pierre Franco advised a three-bladed duckbill speculum, obviously impractical; 
the Japanese for centuries used whalebone loops and silk nets brought over the head by means 
of strips of whalebone; Smellie tried to draw fillets over the occiput and chin. It is remarkable 
that the idea of the obstetric forceps was so long in coming As Schréder says, this was probably 
because men were not allowed at the confinement-bed except in the most difficult cases And 
here, for lack of experience in normal cases, they knew little except to mutilate the child and extract 
it, and often the viscera of the mother, with sharp hooks. Unless the child presented by the breech 
or shoulder, so that the accoucheur could grasp a leg on which to pull, he was powerless, except as 
stated. Small wonder the women took alarm when a “‘man-midwife”’ had to be called, because 
they had observed, says Smellie, that “either the mother or the child or both were lost.”’ 

In 1720 Palfyn, of Courtrai, near Ghent, laid before the Academy of Medicine in Paris his 
forceps (Fig. 850, c) for the extraction of the child without mutilation. This rough, clumsy instru- 
ment was modified by others. Dussé crossed the blades and lengthened them, and Levret, 1746, 
added the pelvic curve, also the French lock, still used, though modified. The forceps depicted 
on Palfyn’s memorial plaque in the cathedral in Ghent shows a pelvic curve. 

The first forceps were invented probably in 1580 by Peter Chamberlen, the elder, the son of 
a Huguenot, William Chamberlen, who fled from Paris in 1569 and settled in Southampton. 
In 1670 Hugh, one of the large family, went to Paris and tried to sell the instrument for $7500. 
Mauriceau, to test the value of Chamberlen’s pretenses, suggested that the latter attempt the 
delivery of a woman with extreme contraction of the pelvis, upon whom he had decided to perform 
cesarean section. Chamberlen declared that nothing could be easier, and at once, in a private 
room, set about the task. After three hours of vain effort he was obliged to acknowledge his 
defeat. The woman died from injury to the uterus, the negotiations for the sale were dropped 
and Chamberlen returned with his secret unrevealed to England. Later, after wrecking a bank, 
he fled to Holland, where he sold the secret to a Roonhuysen, in Amsterdam, who sold it in turn 


to any doctor having the necessary large amount of S = 
the vectis,—adding fraud to infamy. 3 meme eu 


In 1753 Vischer and van de Poll purchased the secret and made it public, but by this time, 


through Palfyn, Drinkwater, and others, the forceps had become co 

at the time seventy years of age, had walked to Parc to show his tie eee a a 
received and he died poor and neglected, but in 1784 his resting-place in Ghent was marked by a 
statue of a weeping woman. The original forceps of the Chamberlens were found in 1815 in a 
hidden attic of a house in Essex, England, occupied by several generations of the family (Ingraham) 

Numberless alterations and modifications have been made on the forceps. Figure 850 shows a 
few of them, the only radical changes from the original Chamberlen and Dussé models bein: 

the addition of axis-traction by Tarnier in 1877. F or history of forceps see Schroeder ey 
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Description.—The forceps consists of two blades, which are named right and 
left, according to the side of the mother’s pelvis in which they le when applied. 
Each blade has a handle and a hook-like projection, added by Busch. Gregoire 
(1740) put the fenestrum in the blade, but the Chamberlen forceps also had it. 
Some of the latest forceps are unfenestrated, for example, the McLane-Tucker. 
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Fie. 850.—A Frew or TrHE Hunpreps or Forcers MopeE.s. 
d, Palfyn, 1721; e, Duseé, 1733; f, Gregoire, 1746; 


.1; 6, Chamberlen No. 2; c, Palfyn; ; 
Dc tas Lee 1747; 4, Mathias Saxtorph, 1791; J, Coutouly ; k, Hamon, 1867; 1, Baumers of Lyon, 
1349; m, Santarelli, 1794; n, Japanese forceps; 0, Chassagny; p, Rudford’s asymmetric; r, Pean’s vectis. 
a6 A Dh 
The blades are curved on the flat to fit the head,—the “cephalic curve,’’—and on 
” The two blades 


the edge to fit the concavity of the sacrum—the “pelvic curve. 
are fitted together by a lock, which in the English forceps consists of opposing 


shoulders with a flange; in the French forceps, a screw or pin ; and in the German 
instrument, a sort of combination of both principles. Smellie and the English used 
a very short forceps, because the operation was practised only after the head was 


65 


1026 OPERATIVE OBSTETRICS 


well down in the pelvis. The French used long forceps, since they often extracted 
the head before engagement had occurred. ‘The German forceps are rather long, 
and resemble the French in having a small cephalic curve and a marked pelvic 
curve. 

Several hundred kinds of forceps have been invented and reinvented. I rec- 
ommend for general use the Simpson or Vienna School forceps. I lengthened the 
shanks so as to keep the handle away from the anus, made the hooks larger, and 
flatter so as not to hurt the hand and modified the handles a little to secure lightness 
and ease of cleansing. 

The Function of the Forceps.—Levret, in 1746, said that the forceps should 
be a tractor and nothing else, to supply from below the force that was lacking 
from above. Smellie in 1752, used his short, straight forceps as a rotator, Seanzoni, 
in 1865, developed an operation in which instrumental rotation was the main 
feature. Tarnier, in 1881, demonstrated the principle on which the forceps may be 
used to correct the position of the head in the pelvis. He pointed out that, owing 
to the pelvic curve of the instrument, if one twists the handles, the blades, with the 
head in their grasp, do not turn on the axis of the shanks, but tend to describe part 
of a circle within the pelvis (Fig. 862). In order, therefore, to make the head ro- 
tate around an axis it is necessary to sweep the handles of the forceps through a 
large circle outside the pelvis. The apex of the forceps blades then will act as a 
center and the head will turn around on it. Bill has improved on Tarnier’s man- 


Fie. 851.—Srveson’s Forceps. 
Made longer and handle modified by the author. 


ceuver by first raising the head out of the pelvic floor gutter, and then sweeping the 
handles around to impart the movement of rotation to the head within the pelvis. 
Kielland, in 1915, devised a forceps without pelvic curve, and with the blades bent 
a little downward. With this instrument a head may be grasped biparietally 
no matter in which diameter it lies in the pelvis and it may, according to Kielland, 
be twisted safely to any position desired (Vide infra). 

The forceps has been used as a lever. Baudelocque, Osiander, Tarnier, Fara- 
beuf, et al applied the blades anteroposteriorly to the head lying above the inlet 
and by up and down leverage movements canted it past the promontory. They 
also made large pendulum motions from side to side. The maternal soft parts 
being the fulerum, are usually bruised and torn. Rudford, Fig. 850, page 1025, 
and Farabeuf constructed special instruments for grasping the head above the ins 
let. These are now obsolete but Barton has reinvented Farabeut’s ““‘prehenseur,”’ 
and added an axis-traction device. Kielland’s forceps are said to be a good lever 
but only in skilled hands. The forceps should never be used as a dilator of the 
cervix. 

Compression of the head is inevitable, but we seek to reduce it to the minimum 
Experiments have proved what a little reflection would show that we can reduce 
the volume of the fetal head but a few cubic millimeters by means of outside force 
and even this is attended by great danger to the child. If one applies forceps to the 
head of a still-born child in mannikin practice, it will be Gteerved that closing the 
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blades causes the head to bulge out in the diameter at right angles to the direction 
of compression, but only slightly. What is more noticeable is the lengthening of 
the head in its long diameter, a point which Levret, Baudelocque, Budin, and Milne- 
Murray refer to. Much depends on the softness of the head and the shape of the 
canal through which it is to pass. Reference to Fig. 852 will show how the head 
suffers compression in two ways. By squeezing the handles of the forceps to- 
gether at P’”’, the action is that of a lever of the first class, the lock being the ful- 


Fie. 852,ExPERIMENT TO SHOW Compression Errecr or TRACTION. 


crum, F, the resistance being the head, R. Traction downward at P’, with the 
fulcrum at X (the maternal parts), also produces a lever of the arst class, resulting 
in additional compression of the head. The compression at P’’ we can regulate 
ourselves, but the amount exerted at P’ depends entirely on the amount of pull 
exerted to deliver the head and increases with the resistances met. The power is 
applied at P’, or, as is advised in practice, at F, but the fulcrum is at X, and the 
power is applied to the long arm of the lever, obviously the most dangerous cireum- 
stance for the fetal head. Taking these facts into consideration, I must disagree 


1028 OPERATIVE OBSTETRICS 


with Barnes, believing that the compression is not one-half of the power of the 
traction, but probably greater than the traction. Farabeuf says it is ten times 
greater. By eliminating resistance (e. g., by episiotomy) we reduce compression to a 
minimum. Compression of the head has very noxious influences on the brain. 
If suddenly applied, the child suffers from concussion. If slower in action, the 
circulation is hindered, the pneumogastric is stimulated, the pulse being slowed, 
and asphyxia resulting, or smaller or larger hemorrhages occur—all these outside of 
direct injury to structure or fracture of the bones. Children vary very much in 
their ability to stand compression. Some seem to have charmed lives. _ 

While traction is the dominant function of the forceps, strength is giving way 
to art, and an artistic operator can use the forceps also as a rotator and, though 
rarely, as a lever, without serious damage to mother or child. How much traction 
may safely be applied is hard to say. Attempts to measure it with dynamometers 
have failed. It is rarely necessary to pull with more than the strength of the biceps, 
as in Fig. 859. To brace the feet against the table and pull with all the strength of 
the back and shoulders is brutal, unscientific, and murderous. Craniotomy is more 
humane. The accoucheur should always remember, when working with the forceps, 
that he has a child’s brain in the grasp of a powerful vise, and that only the greatest 
care and gentleness will save its wonderfully delicate structure from injury. 

Indications for Forceps.—These are the same as for extraction in general, com- 
prising those conditions which threaten the life of the mother or child. The ac- 
coucheur should not allow the woman to remain many hours in the second stage, 
waiting for signs of actual danger to the mother or child, when it is apparent that 
she will not be able to deliver herself. As Barnes said, we should wait to see what 
the woman is able to accomplish, not what she can endure. Then, too, when the 
signs of danger to the mother or the child are present, often real damage has been 
done—it were wiser if the accoucheur had anticipated the dangers. In America 75 
per cent. of the forceps operations are done because of insufficiency of the powers 
of labor when the head has come on to the perineum, or even is visible during a 
pain. Either the head is a little too large, or the perineum a little too resistant, 
or the woman’s nerves have given out. In either case labor has come to a stand- 
still, the pains weaken, the woman bears down less and less strongly, and, if not 
relieved, may get into a highly nervous, even delirious condition, which is not 
without after-effects on her constitution. The child suffers, too, the heart-tones 
are slowed, then grow faster and irregular, and a caput suecedaneum forms and 
soon attains large dimensions and hardness. 

It is not easy to select just the right time to interfere in these cases. Needless 
to say, the conditions must all be fulfilled. In general, it is wise to operate long 
before the exhaustion is marked, before the signs and symptoms of threatened rup- 
ture of the uterus are present, and before the child presents evidences of asphyxia. 
It is impossible to assign an arbitrary limit. Asa general rule one should not wait 
more than one or one and a half hours after the head has reached the perineum 
and progress has ceased. If the perineum seems to be too resistant, a deep epis- 
ee peu allow the head to go through—a procedure which is much prefer- 
i ‘ e : ee If episiotomy does not give exit to the head, nothing has been 
aoe e the perineum would probably have been incised for the succeeding 

‘livery anyway. (Compress bleeding areas; save blood!) 
enone es of te head is another frequent indication for forceps. 
completely 6 the fenee a ae ena ere ee TREO: turning 
pee aera ie i S Cpe usually tn the transverse diameter of the 
aie. Se v TANSvEr Se arrest. It is not uncommon to find the child 
y attitude,” that is, one of slight deflexion, with the head set squarely 


on the shoulders. The sagittal suture ru 
ns ac 
Dene bento one [eon ross the pelvis, the two fontanels 
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Third in frequency may be grouped a large number of complications which 
affect the mother, but secondarily, the child also, a few of which may be mentioned. 
Eclampsia, fever, or infection during labor, with or without tympania uteri; acute 
diseases, as pneumonia, typhoid; chronic diseases, tuberculosis, heart disease, 
with the possibility of hemoptysis, heart-failure, or edema of the lungs; hernia, 
appendicitis, and other intra-abdominal conditions; placenta previa, abruptio 
placentz, prolapse of the cord, ete. 

Face and brow presentations per se do not indicate forceps or any interference, 
but the accoucheur is more often called upon to intervene. 

Contracted pelvis of itself is really a contraindication for forceps. Schroder 
says they fit the contracted pelvis like the fist on one’s eye. After the head is 
molded so that it is almost ready to come down into the excavation, and in cases of 
generally contracted pelvis, where the powers give out after the head has engaged, 
it is justifiable to use the forceps as an instrument of trial, but the accoucheur must 
be constantly aware of their murderous possibilities. 

Finally may be mentioned the use of forceps on the after-coming head, a prac- 
tice Which should, in my opinion, supersede many of the difficult Smellie-Veit 
extractions. 


Prophylactic Forceps.—In 1920 the author created much comment in the profession by 
publishing a method of delivery to which he applied the name “‘prophylactic forceps.”’ Briefly the 
procedure is as follows: Morphin and scopolamin are given in the first stage and perfect spon- 
taneous dilatation of the cervix secured. When the head has come well down on to the pelvic 
floor, in complete anterior rotation, and has begun to part the levator ani pillars (and not before), 
the permeum and the fascia over the levator pillar are incised and the child delivered by forceps. 
Sometimes the pains are so good that the forceps are unnecessary after the episiotomy. Upon 
the birth of the child pituitrin is given, and after the placenta, ergot also. Another smaller dose 
of morphin and scopolamin is given to reduce the amount of ether needful for repair. 

The objects of this interference with nature are: (1) To reduce the muscular and nervous 
strain of the second stage of labor; (2) to save the pelvic floor and adjacent fascia from over- 
stretching; (3) to save the woman’s blood; (4) to save the baby’s brain from the evil results of 
prolonged compression and congestion ex vacuo. 

The author strongly warned against the wide adoption of this procedure, believing that this 
would result in a high maternal and fetal mortality, which would defeat the very purposes intended. 
“Watchful expectancy” should still be the guide for the general practitioner and he should in- 
terfere only in the presence of immediate or prospective danger to mother or baby. On the other 
hand, the obstetric specialist, in his exquisitely equipped maternity, must do something to reduce 
the morbidity of the women and the mortality and morbidity of the babies. He must, where he 
can, improve on faulty nature. Many accoucheurs have practised this principle for years with- 
out applying any particular name to their forceps operations. The author is keenly aware that 
all operations can be abused, but he presented this mode of delivery to the profession confidently 
trusting each man to do honestly with his patients. 


Conditions for Forceps.—These are the same as for extraction in general. (1) 
The pelvis must be large enough to permit delivery of the unmutilated child. If 
this point cannot be settled beforehand, the forceps, if used, is only an instrument of 
trial—of diagnosis. Forceps may not be used on a hydrocephalus, since the blades 
will usually slip off. If the child is very small, a diminutive pair of forceps is to 
be employed. (2) The cervix must be effaced and dilated, or sufficient enlargement 
must be easily procurable. Dilatation of the cervix by means of the head pulled 
down by forceps is a dangerous—really unjustifiable—procedure. (3) The mem- 
branes must be ruptured and out of the way, because of the danger of disloca~ 
tion of the placenta. (4) The head must be engaged, or so nearly So that a cautious 
trial of the forceps may be permissible. (5) The child must be living. If the fetus 
is dead, craniotomy should be performed; if in doubt, the forceps. 

Technic.—We speak of “high,” “low,’”’ and “medium” forceps, but there is 
no uniformity of teaching as to what these terms mean. It would be better to 
designate the operation by the name of the plane in which the biparietal diameter 
is found, for example, outlet (for low), midplane (for medium or mid), when the 
parietal bosses lie in the bispinous line, and inlet forceps (for the term high) when 
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the head lies in the plane of the inlet, but has not yet completely engaged. To 


apply the forceps on the floating head is usually a lapsus artis. 
Greater scientific accuracy may be obtained by using the plan shown on page 
306. One will say, the forceps were applied to the head at O or at +1 or +2, as 


the case may be. 


Fic. 853.—Tuae Forcers Lyrinc 1x THerr Most Favorasie Position (O. 0°). (‘‘IpEau’’) 
The head is on the perineum and rotation is complete. 


Fie. 854.—Forceps Iw O.D.A. (O.D. 45°). (‘Iprat PREHENSION’’) 
The forceps lie in the right oblique diameter of pelvis. 


A few commonly used expressi i 1 
s xpressions require explanation. The “front” of th 
meee is the side of the concavity, the side on which the lock opens, and to es 
e tips of the blades point. The tips are called the apex. The forceps may lie in 
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the pelvis in any of its diameters. The forceps is said “to lie in this or that di- 
ameter’ when a line drawn through the centers of the fenestra lies in the diameter 
specified. The front of the forceps, therefore, would look in the diameter at right 
angles to the one the forceps lies in. The best diameter for the forceps to take is the 
transverse, because then their pelvic curve corresponds to the mother’s pelvic 
curve. The child’s head is said “‘to lie in this or that diameter” of the pelvis when 
the sagittal suture lies in that diameter. When the head lies in the anteroposterior 
diameter and the forceps lies in the transverse, the head will be grasped in the 


Fic. 855.—Forcrers Grasping Heap In AN UNFAVORABLE DIAMETER. 
There is a strong tendency to slip. This application is to be avoided. Causes tentorium tears. 


most favorable manner, and the delivery of the child will be attended with the least 
difficulty (Fig. 853). When the head lies in an oblique diameter of the pelvis, the 
forceps should be applied in the opposite diameter, the front of the forceps pointing 
in the direction in which the point of direction lies (Fig. 854). Some operators still 
place the blades in the sides of the pelvis, that is, in the transverse diameter, letting 
them grasp the head whichever way they will. Most operators try to apply the 
blades to the sides of the head, the original method taught by the pioneers. This 
might be called the “ideal,’’ or normal prehension. When the child’s head les with 
its long diameter transversely in the pelvis, the only way the forceps can get a good 
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he anteroposterior diameter, but then one blade would 


hold on it is when they lie in t 
rest on the promontory while the anterior one would cut into the bladder, the 
I prefer to first bring 


curves of the forceps and of pelvis antagonizing each other. 
the occiput to the front by combined manipulation and then apply the forceps. 


Rotation failing, a compromise must be made, and the blades are laid in one oblique 
of the pelvis, and grasp the child’s head over one malar bone and the opposite 
parietal (Fig. 856). This is better than to place the blades one over the face and the 
other over the occiput, the instrument lying in the transverse, as in Fig. 855. If the 
head is excessively flexed, this last is not so objectionable. 

A rule of the forceps operation, to which there are no exceptions, is that the front 
of the forceps should point in the direction of the point of direction. If the occiput 
lies on the right side of the pelvis, the front of the forceps points to the right, and as 
the occiput rotates to the front, the front of the forceps looks more and more forward. 


Le Fie. 856.—Forcers 1n O.D.T. (O.D. 90°). 
The head lies in the transverse, the forceps liesin the right oblique. The front of the forceps points to the right anterior. 


Of the two blades, the left is, with rare exceptions, passed first; it i 
in the left hand and laid in the left side of the ee nN he right blade e aa 
the right hand, and comes to lie in the right side of the pelvis. : 
Every forceps operation consists of four acts: Application of the blades; adap- 
tation or locking; extraction of the head; removal of the instrument. i 
First Act.—A pplication of Blades to Head.—Having reassured himself that his 
diagnosis is correct by a careful bimanual examination after the patient is aslee 
and quiet, paying particular attention to the station of the fetal head, the icone 
seats himself on a chair of convenient height and rehearses the intended opera- 
tion in the air before the patient. Two fingers of the right hand are ae, 
the vulva, vagina, and, if the cervix can be reached, inside the cervix and within 
the membranes. Nothing may lie between the forceps and the head and, to be 
certain of this, the fingers must feel the head all the way and be passed u as hi h 
as possible, guarding the tip of the forceps until it goes beyond reach In hi "5 
forceps operations the half-hand should be inserted. Now the left blade ar ae 
forceps is taken in the left hand, poised vertically in the introitus vagina, bade 
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held like a pen (Fig. 857), and passed with the delicacy of a urethral sound. As 
the blade glides along the fingers in the vagina the tip is held closely to the head, 
So as to get under the cord or the membranes if they should fall in the way. The 


Fic. 857.—GRasPiInac BuapEe Like a PEN, First Motion. INseRTION OF SECOND (RicHT) BuApE. 


Fig. 858.—Graspine Forcers Buapre Like A ScaLPpeL. SEconD Motion or INSERTION. 


thumb of the right hand is used to guide and press the blade into place. As the fenes- 
trum disappears inside the vulva, the time is come to sink the handle, and when the 
lock rests near the perineum, the first half of this act is completed. In most forceps 
operations the blades, if properly applied, will fall into the right position of their 
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own weight. As the handle sinks down, the operating hand glides over the top and 
now grasps it like a scalpel (Fig. 858). It is not good to hold the forceps like a 
catlin, in the whole fist. Lubrication of the blade facilitates its passage. 

The right blade is passed in like manner, the two fingers of the left hand being 
inserted and acting as guide and protectors of the maternal tissues. The lock being 
on the top of the left blade, this one must be passed first, otherwise the handles 
would have to be recrossed outside the vulva, after the application, which would 
subject the maternal tissues and the child to injury by the tips of the instrument 
and allow the cord to fall into the grasp of the blades. 

Seconp Acr.—Adaptation or Locking; Grasping the Head.—The technic of this 
movement will depend on the presentation and position of the head, since the 
blades must be applied so as to fit it in the best way. 

In the usual operation of forceps the head is low down, and the small fontanel 
has rotated all the way or nearly all the way to the front, and the blades, after being 
inserted, fit naturally to the sides of the head. Often, however, they need a little 
adjusting before it is possible to fit the lock neatly. The simplest method to bring 
the blades into position is to press the handles gently downward on to the perineum. 
If this is not successful, they are depressed, and at the same time twisted lightly 
by means of the hooks on the handles, and if this does not do, a triplex motion is 
given the instrument. The handles are pressed downward, pushed upward into 
the pelvis, and twisted slightly, all in one movement, but without the exhibition of 
much force. If it does not succeed easily, the forceps must be removed and re- 
applied, because there is some obstacle to locking, which must be recognized and 
relieved. To force the locking is bad practice, and always results in fetal or ma- 
ternal injury. Usually, the accoucheur will find he has made an error in diagnosis 
of position, or that the child has a hydrocephalus. As a rule the occiput, if not fully 
rotated already, turns forward while the forceps are being locked. Should this not 
occur, one must adjust the blades smoothly to the sides of the head by making one 
blade ‘‘wander”’ a little anteriorly, the other a little posteriorly (Fig. 867). The for- 
ceps will now lie as in Fig. 854 or Fig. 856. 

After locking, the heart-tones should be auscultated. First listen and note 
their frequency and strength, then close the blades and listen again. If the tones 
at once become faint or slow, the cord is in the grasp of the forceps; if the slowing 
occurs only when the handles are kept tightly closed, it is due to cerebral com- 
pression. By pushing one or two fingers up along the back of the child’s neck 
behind the pubis, it is possible to feel the cord if it encircles the neck. Should ches 
be a suspicion that the tip of the forceps squeezes the cord, the instrument must 
be removed and reapplied. If compression of the cord is unavoidable, the delivery 
must be quickly effected. An internal examination is also made, to find if the cord 
or cervix or an arm is caught in the grasp of the instrument. 
eran aera on eva eeu forceps one gentle pull is made on 
a a aie: s Se we a sul y a t well, also to give the accoucheur an idea 
Spann say a # es pe ee is called the trial traction, and 
borne in mind with each fenton: “) Bach ¢ - malice s Le or a 
ee at eee asd ve Le re 1 traction is made with the uterine pains, 
Me ke it ‘ es is imi e e ee 1s, the pull is gradual at first, slowly 
is exhibited as Dosaible re irae Penne lata ec ei 
time tee hae ) A g the amount by the advance of the head. With 

side and the arms flexed the strength of the biceps alone should 
suffice, and more than 60 pounds will almost never be required—usually much 
Me Time should be disregarded, but the fetal heart-tones carefully watched; 
(3) with the few exceptions soon to be considered the traction should be simple. 
not combined with pendulum, corkscrew, nor twisting motions; (4) the lives of 
traction should correspond to the axis of the parturient canal (Fig. 876a). 
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Fig. 859.—SHOWING PosTURE OF OPERATOR FOR TRACTION. 


Fic. 860.—STANDING AT SIDE AND De.tivirinc Heap. 
To show the forceps, the thighs were bent on the abdomen. In the delivery the thighs should be held pendant. 


After the trial traction the forceps are grasped, as shown in Fig. 859, the right 
hand on one shank with the index-finger in the crotch, the thumb underneath the 
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handle. The left hand steadies the forceps, keeps the blades applied to the head, 
but does not make traction unless great force is necessary, in which event the fingers 
are applied to the hooks from above. One slow, even pull is made, at first in the 
horizontal plane or downward, or somewhat upward, depending on the station 
of the head and the curve of the parturient canal at that particular point. Care- 
fully note the amount of progress of the head, and allow the head to recede very 
slowly; then listen to the heart-tones, loosening the forceps after each traction, 
but not separating the handles too far, because the cord might slip under the 
blades. After one or two full minutes by a clock placed directly in front of the 
operator, another traction is made—if necessary, a little stronger than the first. 
The descent and rotation of the head are determined by frequent examinations, 
the fingers searching for the location of the small fontanel. As the head bulges 
the perineum traction is more upward, and the usual precautions to save the pel- 
vic floor are to be observed, such as slow delivery, bringing the head through with 
its most favorable diameters, and episiotomy. In my own practice I seldom de- 
liver a primipara with forceps without first doing an episiotomy. This saves the 
child’s head from prolonged compression, shortens the time of operation, forestalls 
fetal asphyxia, and prevents a ragged laceration, which is almost inevitable. After 
every traction listen to the fetal heart-tones. When the head is well engaged in 
the vulvar outlet, the forceps may, if preferred, be removed, and the delivery com- 
pleted by pressure on the head from behind the anus—Ritgen’s manceuver. If 
the operator is right handed, he stands off at the left side of the patient, and if he 
uses his left hand, to her right (Fig. 860). He grasps the forceps at the lock with 
the right (or left) hand, with the little finger between the shanks, and gently, slowly, 
advancing line by line, he turns the head out, the handles of the forceps poimting 
toward the abdomen. At the same time the head is pulled up vertically somewhat, 
to keep the nucha applied snugly to the subpubie hgament. From fifteen to thirty 
minutes are required for an ordinary forceps delivery, most of which time is spent 
in bringing the head to the perineum. If the operator wishes to deliver without 
episiotomy and tries to “‘save the perineum,” he must bring the head through the 
pelvic floor very slowly, taking as much time as a natural delivery would 
take. My experience with this method was not encouraging, and Kerr found 
the same—the children got asphyxiated—and now I perform episiotomy. 

(Fig. 876a). 

_ FourrH Acr.—Removal——When the head is about ready to pass the vulvar 
ring I usually remove the forceps, as the slight lessening of the circumference (4 
to 2 em.) may be just enough to save the sphincter from damage. 

The action is the reverse of that of the application, taking care not to tear 
the scalp, the ear, or the soft parts of the mother. A few points in technic: Watch 
for feces issuing from the anus; wipe from above downward; do not let baby’s chin 
glide over the perineal region; cleanse baby’s mouth and throat before it makes the 
first gasp ; have assistant “follow down” uterus as child escapes and apprise you 
at once if it balloons out or does not contract firmly; after head is born give 1 c¢.c. 
pituitary extract into deltoid, and after placenta is out, 1 ¢.c. aseptic ergot or 
gynergen into gluteus; while tying the cord, keep a watchful eye on the blood es- 
caping from the vulva—save blood! ; drench the externalia and introitus with 
antiseptic solution, and resterilize gloves before entering parturient canal; always 
prepare to treat postpartum hemorrhage and asphyxia of the newborn. 

oe Outlet Forceps.—Here rotation is complete or nearly so, the head is 
ee neaue es a ae area and the blades lie on the sides of the head, 
ae aie Paes : = ades to the sides of the pelvis allows them to grasp the 
Teel hae eae commonest forceps operation, also the least dangerous. 

ption Just given is all that need be said about it. 
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FORCEPS IN THE UNUSUAL MECHANISMS OF OCCIPITAL PRESENTATION 


The occiput, when an indication arises for forceps, may be found at any point 
of the pelvic circle. We have just described the operation when anterior rotation 
has been completed or nearly so. This is the easiest of forceps deliveries—the 
hardest is that which finds the occiput in or near the hollow of the sacrum, occiput 
R. or L. 180° (Fig. 869, p. 1045 , and Fig. 230, p. 209). These are tersely called 
“occiput posteriors,”’ and are the bane of the obstetrician. While they cause the 
majority of operative stillbirths, under proper management they can be successfully 
dealt with. 

The small fontanel seldom lies directly in the median line, 7. e., O. 180°, 
being usually to the right or left depending on the location of the back, 7. e., the 
original position before labor began, nature thus giving the operator a useful hint. 
In the subsequent maneuvers he should follow the proper mechanism of labor, and 
not turn the head away from the direction the back must take. 

Without question it is best for, both patients if the child is delivered with the 
occiput anterior, 7. e., after rotation has been effected—providing this can be done 
without the exhibition of too much force. Art and patience will triumph here when 
raw strength fails. Only rarely will it be necessary to pull the head out with the 
small fontanel over the perineum (Fig. 869), 7. e., unrotated. Therefore, the ac- 
coucheur should learn the methods and acquire the skill wherewith to improve the 
position of the head before extracting it, and this is not difficult. Since the arrest 
of rotation of the occiput may occur in any sector of the pelvic circle, the operator, 
in order to bring the small fontanel to the front, under the pubis, may have to turn 
it from 1° to 180°. Naturally the more nature has accomplished, the less he 
will have to do, but the principles of the operation are the same at all points in 
which the occiput happens to be. First let us take the complete occipito-sacral, 
O. 180°, then O.D.P., O.D. 135°, then O.D.T., O.D. 90°, or “deep transverse 
arrest.” 

Forceps in Occipito Sacral Position and O.D.P., O.L.P.—The reader will find 
the details of the treatment of unrotated occiput positions on page 630, under the 
title ‘“‘Persistent Occiput Posteriors.’”? Nature usually does not fail to bring the 
occiput to the front—at least it usually is found well out of the hollow of the sa- 
crum. If progress in labor ceases at this point three courses are open—correction 
and expectancy, podalic version, and forceps. To avoid repetition, the reader is 
referred to page 991 for a discussion of the first two. Having failed with them our 
only alternative is forceps. Cesarean section for the single indication, occiput pos- 
terior, alone, is not permissible (Fig. 861). 

Technic.—Four objects must be accomplished to complete the operation, 
flexion, synclitization, rotation, extraction. Disregard of the first two may render 
the others difficult or impossible. It is understood that the cervix is retracted and 
out of the way, the pelvic floor prepared by manual stretching and, later, episiotomy, 
and the uterus relaxed by an anesthetic. First a perfect diagnosis must be made. 
It would be fatal to try to turn the head in a direction opposite to that intended by 
nature. It will help a great deal if the diagnosis of position had been settled early 
in labor. In back-right positions the small fontanel must sweep around the right 
side of the pelvis, in back left, around the left. If, when coming to operate, the 
caput succedaneum is large, obliterating the, usual landmarks, locate the ear—the 
tragus points to the face. Study the degree of synclitism and of the flexion of the 
head, and finally reassure yourself by bimanual examination that you have not 
made a mistake in judging the size of the pelvis and the baby’s head, and the degree 
of engagement. Do not be ashamed to change your mind. 

Now lubricate the vagina and the baby’s head with liquid soap, raise the head 
up out of its embedment, 7. e., mobilize it freely, flex it by pressing lightly on the 
forehead, and reduce asynclytism if necessary by pushing up one side of the head 


Fie. 861.—Procurtne Rorarron with FORCEPS. 


a, Occiput in hollow of sacrum, O.D. 180°. Forceps applied with front toward forehead and pubis. 
are locked, pushed up in axis of pelvis and handles Swept over an arc of 45°, in sectors of 5°, not all at once; now O.D. 
135°. c, Holding what was gained, the forceps are readjusted, in the transverse; head grasped obliquely; repeat key 
in lock manceuver; push up, sweep handles through an are of 45°, in sectors of 5° each, bringing occiput to position d, 
t. é.. O.D. 90°. e, Preventing the head from twisting back, with the fingers, the forceps are made to ‘“‘wander” into 
the left oblique, front to the occiput. Repeat, push up, sweep handles through are of 45°, in sectors of 5°, i. e., coax 
the occiput around to /, taking time and avoiding brusque motions. Now O.D. 45°. At the beginning of this stage 
an expert operator may apply the forceps in the anteroposterior diameter of the pelvis, in the ideal prehension and 
proceed as usual (Fig. 865). g, Holding the head as O.D. 45°, with a vulsella, if it persists in rotating back, the forceps 


are reapplied, at last in the normal or ideal prehension and the rest of the rotation is accomplished by the push up, 
Poet one pull method, remembering that extreme gentleness will accomplish more with less damage than force. Non 
vi, sed arte. 
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b, Forceps 
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more than the other. Insert the right hand in left positions and the left in right 
positions. With the fingers applied to the posterior parietal boss and the thumb 
over the anterior malar bone, with a slow twist of the wrist, endeavor to turn the 
occiput part of the way around as described on p. 991. It is often possible to make 
an O.D. 75°, or at least an O.D. 90° (O.D.T.) out of an O.D. 180°. Now the for- 
ceps are applied, remembering the rules, the front of the forceps must face in the 
direction of the point of direction, and the forceps must lie in the oblique of the 
pelvis, the opposite of that in which the sagittal suture lies, 7. e., in O.D. 75° 
the forceps will lie in the right oblique. It may be hard to hold the head in its new 
position while you are applying the forceps—the occiput has a great tendency to 
slip into its old position again. These aids are to be tried: (1) Have the assistant 
keep the forehead back by pressing on it above the pubis; (2) hold the occiput for- 
ward with the hand that turned it and insert the first forceps blade into its place, 
even if it happens not to be the one that should be applied first, e. g., in O.D.P., 
the left hand turns the head and holds it while the right hand inserts the right for- 
ceps blade; (3) after turning the head with the left hand (O.D.P.) quickly slip in 
the right one and press back the forehead on the mother’s left side, holding it there 
while the left forceps blade is being put on; (4) hold the occiput in position with a 
vulsellum forceps attached to the scalp for the brief instant required for the in- 
sertion of the blades. 

Let us say the occiput can be brought over only a small part of the half-circle 
it must travel—to about O.D. 135—what to do? This brings us face to face with 
the question of using the forceps as a rotator, and this we have already discussed, 
(p. 1026). 

Smellie delivered such babies by twisting the head with his short straight for- 
ceps, Scanzoni made a double application of the usual forceps, Tarnier turned the 
head within the pelvis by sweeping the handles of the long French forceps through 
a wide arc outside the pelvis, Bill pushed the head up, then did as Tarnier 
did, and Kielland applies his forceps to the sides of the head and simply rolls 
it around. 

I have devised a method of rotation of the head which combines several of 
these maneuvers, and for want of a better term I have named it the “key in lock”’ 
operation. It really tries to imitate nature’s process of push, twist, retract, un- 
twist, and repeat, but we have to do them in reverse—push up, twist, pull, and re- 
peat. We try to impress a wriggling motion on the head, which is not easy to des- 
cribe. 

With the head lying in the right oblique diameter, O.D. 135, the forceps 
blades are laid in the transverse of the pelvis. They will grasp the head diagonally, 
in an unfavorable manner, and are, therefore, to be held very delicately. Now, under 
the slightest possible compression, the head is pushed up about 2 ¢.m. in the axis 
of the birth canal and gently twisted, the small fontanel being brought forward not 
more than 5°. This is done by sweeping the handles of the forceps through 
an are of about 10° outside the pelvis 4 la methode Tarnier, Figs. 862, 863. 
Then the head is pulled down a little in the axis of the pelvis, but less than it was 
pushed up. Repeat this maneuver two or three times, pushing the head up only as 
much as you pull down, and when the sagittal suture is transverse, 7. e., O.D.T. 
or O.D. 90°, the front of the forceps will now point to the left, and they will 
lie in the left oblique. Readjust them so that they will come to liein the right oblique, 
grasping the head in a more favorable diameter, that is, the ideal manner. Indeed, 
sometimes the head slips around the rest of the way itself within the blades. By 
pushing up a little, twisting a little, and levering a very little (to overcome asyn- 
clitism), imparting a wriggling motion to the head not unlike fitting a key to a 
stubborn lock, one can usually coax the occiput to the front, whereupon the rest 
of the operation—the extraction, is completed without trouble. One should not 
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Fig. 862. Fie. 863. 
If handles are twisted, the blades tend to describe If we wish to give a rotatory movement to the blades, the 
@n arc in the pelvis, tearing the vagina from its attach- handles should be made to describe an arc. 


ments. 
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Fig. 864.—D1acram or Forceps 1n O.D.T. (O.D. 90°). Usuvan APPLICATION. 
F indicates front of forceps. 


hurry nor do too much turning at once, not more than 5°; it is like taking 
mincing steps. Readjust the forceps pari passu as the rotation is effected. 
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The prehension of the head at the beginning of this operation need not always 
be made as described. Variants must be recognized, but the principle does not 
change. Sometimes it is possible to lay the blades to the head anteroposteriorly 
in the pelvis with their front directed toward the small fontanel. Again one may 
apply the forceps with the front toward the forehead (like Scanzoni), and when the 
occiput is brought into the anterior quadrant of the pelvis, remove them and re- 
apply as for an anterior position. 

In rare cases it is impossible to turn the occiput to the front either by manual 
effort, or the forceps, or by a combination of the hands with the forceps. To force 
the issue would entail great damage to the mother and probably kill the baby, 
therefore we must observe and discover the mechanism intended by nature and 
then aid it. If the occipito-sacral mechanism is inevitable it is best to deliver the 
head in extreme flexion as will be learned if you refer to page 626. 

The application of the blades is made as usual, but the front of the forceps looks 
toward the forehead, which, from new on, becomes the point of direction (Fig. 869). 
Locking the blades is the same as usual, but after they are locked the handles are 
raised a little toward the pubis—this to increase flexion. Traction is made on the 


Fic. 865.—Forceps 1n O.D.T.; O.D. 90°. 


Application by expert in anteroposterior diameter of pelvis. Ideal prehension but danger to soft parts because pelvic 
curve of forceps does not correspond to pelvic axis. 


parietal bosses, a little upward from the horizontal plane. This increases flexion, 
and it has happened, though I have never observed it, that, even as late as this, an- 
terior rotation has occurred. The occiput is first delivered over the permeum, the 
forehead resting behind the pubis; then the brow and face come from under the 
pubis. Much power is often necessary, and it is advisable to perform episiotomy 
in primipare, as a rule, and almost always in multipare, to avoid extensive lacera- 
tions of the pelvic floor and sphincter. If conditions are favorable one might 
deflex the head and deliver as a face presentation. These cases are claimed by the 
Kielland forceps enthusiasts. Some accoucheurs prefer the axis-traction forceps 
since the mobility they confer on the head allows the latter to adapt itself some- 
what to the parturient passage, but for the man who knows the mechanism of labor 
and is willing to be guided by the action of the natural powers they are unnecessary, 
and in the hands of a man ignorant of the principles of the science of obstetrics the 
instrument is too dangerous. (See page 1054, “Failure with Forceps.”’) 

Forceps in Deep Transverse Arrest.—O.D.T., O.D. 90°, Bude) Liailass 
O.L. 90°. In some cases where a delay in labor has been manifest for some 
time, an examination reveals the head well down in the pelvis, the sagittal suture 
in the transverse diameter, the small fontanel to one side, generally the right, the 
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large fontanel to the other side, and both on the same level. This mee z 
called “deep transverse arrest’”—sometimes “impaction,” the head being wedge 
in between the ischial tuberosities. (See Deflexion Attitudes, p. 631. Lack of 
flexion and weak pains are usually causative, but often we find persistent asyn- 
clitism as well. The principles of treatment are similar to those of occiput pos- 
teriors in general, we must favor flexion, complete the rotation and extract. Manual 
correction having failed the forceps must be relied upon. 

It is obvious that, in transverse arrest, if the forceps were applied to the sides 
of the head, the blades would have to lie in the conjugate diameter of the pelvis, 


Fic. 866.—Rorating Lert Buape ARounD Heap 1n O.D.T. (O.D. 90°). ‘‘WanpD=ERING.”’ 


which is mechanically a bad principle, the pelvic curve of the forceps being then 
directly opposed to the curve of the pelvis, and there being danger of injury to the 
bladder by the anterior blade. If the instrument were laid transversely, it would 
seize the head over the face and occiput (Fig. 855), injuring the eyes, deflexing the 
head, and inviting a tendency to slipping. When, therefore, the operator cannot 
rotate the occiput to the front manually, he will have to grasp the head obliquely 
(Fig. 864), one blade lying on the parietal bone, the other on the malar. The for- 
ceps then will lie in an oblique diameter of the pelvis. In O.D. Transverse, the 
forceps will lie in the right oblique, in O.L. Transverse, in the left. 


OPERATIONS OF DELIVERY—FORCEPS 1043 


Technic for O.D. 90°.—Since the front of the forceps must point in 
the direction of the point of direction, in this case the occiput, the blades must be 
brought to lie in the right oblique diameter of the pelvis, one anteriorly behind the 
ihopubic tubercle, lying over the anterior malar bone, the other posteriorly, op- 
posite the right sacro-iliac joint, lying on the posterior parietal bone. The left 
blade, therefore, has to be guided around the side of the pelvis over the child’s 
face, to come into position (Figs. 866 and 867), while the right blade does not have 
to “wander” at all, but may be laid directly opposite the sacro-iliac joint. While the 
blade is being pushed in by the outside hand, the fingers inside pull it around the 
pelvis. Locking is not easy in these cases, but is done as before described, and the 
operator, knowing that the head is grasped in one of its long diameters, will not 
bring the handles too close together. 


Fie. 867.—SHow1ne How To Turn Forcrrs BiaprE. ‘WANDERING.” 


A good way for the accoucheur to assure himself that the child’s head does not 
suffer injurious pressure is for him to put the index-finger of his left hand between 
the handles while making traction. The details of the rotation and extraction are 
identical with those given for occipito-sacral position—in fact delivery in deep 
transverse is the latter half of this maneuver, and the ‘‘key in lock” method is very 
successful. A clever operator might lay the forceps blades in the anteroposterior 
diameter of the pelvis, 7. e., on the sides of the head, obtaining at once the normal 
or ideal grasp (Fig. 866), and thus when the small fontanel has been brought to 
0° he will have the forceps in position for extraction without adjustments. 

Many authors recommend the turbinal movement for deep transverse arrest, 
7. €., the downward pull is accompanied by a shght and gentle rotation, the two mo- 
tions being absolutely synchronous, thus effecting spiral progress of the head, ro- 
tating 5° and advancing 5 mm. with each traction (Fig. 868). There Is 
danger in this method—danger of abrupting the vagina and bladder from their 
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: <a 
attachments, and for this reason, the new method is preferred, and the turbina 
i served for the exceptional case. 

ets oa is complete the forceps may be removed and ee 
nature—i. e., if the heart-tones are good. This may be desira : roe - Se 
with contracted outlet or large babies. In a few hours the pains wl ee 
the head so as to permit spontaneous delivery after episiotomy or a V Sik asy “i, 
forceps operation. The benefits may outweigh the manifest objections to suc 
two-stage procedure. 


Fia. 868.—TuRBINAL Motion or THE Forceps, 
This is as applied to a head in O.L.T. (O.L. 90°). 


Scanzoni-Fritsch Operation.—This is a method of turning the head by means 
of the forceps. It is entirely dispensable, and, in my opinion, is fraught with too 
great dangers to the maternal soft parts, and with too much risk of Erb’s paralysis 
to be practised by any but experts. The forceps are applied with the front look- 
ing toward the forehead. By rotating the instrument the forehead is brought to 
the rear, which, of course, inverts the forceps. They are removed and reapplied, 
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with the front toward the occiput, which has come to the pubis, and the operation 


is completed as usual after rotation has occurred. We have better means for cor- 
recting occiput posterior positions. 


Fic. 869.—Forczers 1x Occrput Postertor Position on Prtvic Fioor (O.D. 180°), 


— \ 


Bs. 


Fie, 869a.—DELIvVERY OF THE HEAD OVER THE UPPER Ramus Pusis. ; 
This method is used in cases of anchylosis of one hip and rarely when rotation is impossible. 


F i i oe tation is no indication for 

rceps in Face Presentations.—Per se face presen: 

“nee a labor is often delayed and help often required with all the deflexion 
? 
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attitudes. In face presentation, to the conditions demanded for forceps in general 
one new one must be added—the chin may not be behind the transverse diameter 
of the pelvis—that is, anterior rotation of the chin, at least to the transverse di- 
ameter, must have occurred. 

Application of the blades after the chin has rotated is very easy, although care is 
required not to injure the baby’s eyes. Adaptation or locking is different. In- 
stead of depressing the handles, it is best to raise them well. This sinks the blades 
toward the hollow of the sacrum, and thus they obtain a firmer hold over the parietal 
bosses. If the blades are placed and locked in the usual manner, they will slip off 
the narrow brow and face—they are, therefore, locked with the handles raised, 
and the latter are lowered, which manceuver increases extension (Fig. 870). Trac- 
tion is first downward, to increase deflexion, then in the horizontal plane, until 
the chin is well out from under the pubis, then upward, but not so acutely as with 
the occiput, because the delicate larynx is between the spine of the child and the 
bone. Episiotomy is the rule in primipare. 


Fie. 870.—Forcrrs IN Face PRESENTATION. 
Dotted line shows forceps as first applied. Traction is applied after handles are lowered. 


Forceps in Arrested Rotation of the Chin.—To deliver wi 
chin is directed toward the hollow of the sacrum is possible ae he ee 
small, and then only at the expense of extensive lacerations. To try to rotate the 
chin anteriorly by means of forceps from a posterior quadrant of the pelvis is 
equivalent to a craniotomy, and much more damaging to the mother’s tissues. It 
is, however, possible safely to deliver a face presentation arrested in rotation after 
the chin has reached or passed the transverse diameter, but the operation is v 
delicate, very difficult, usually causes deep tears, and Aes on the child’s life 
The reason for the last is obvious. One blade compresses the neck and alwa s 
injures the structures exposed by the extreme extension of the cervical spine Th 
forceps hes in an oblique, the front pointing in the direction of the point a We ti : 
Pa cireae oe ace a in a right, in M.L.T. in the left, oblique Fixtractil 
st be most carefully done, loosening the for aot 
at the earliest possible moment to the ceca hee ea heminteeek e e) = 
giving the forceps a slight turbinal movement, but much may also be eee i h ‘ 
by manipulation with the fingers aided by the hand outside Bite 
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: Forceps in Brow Presentation What was said under Face Presentation ap- 
plies here. The brow, instead of the chin, must come to the pubis and appear in the 


Fig. 871.— D1acram SHcwINnG TRACTION WITH UsvAt For- Fig. 872.—Dr1acram or AcTION OF AXIS-TRACTION 
CEPS. FORCEPS. 


Fig. 873.—Pasor’s (OSIANDER’S) MANEUVER WITH FoRCEPS. 
By this method axis-traction is obtained. First practised by Saxtorph in 1772. 


vulva, the face resting behind the symphysis until the occiput can be brought over 
the perineum, after which the face comes down from behind the pubis. Episiotomy 
is the rule in primipare and in multiparee, too, if the child is large. 
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Inlet Forceps Operations—‘High Forceps.”’—In most of the cases of forceps 
just described the head occupies the excavation of the pelvis, and we might speak 
of ‘midplane forceps,’’ as was already mentioned. The term “high forceps’ is 
best limited to those cases where the biparietal diameter is in the region of the su- 
perior strait, but has not yet passed lower, or has not even as yet entered the inlet, 
but is arrested just above it. Some operators permit the use of forceps on the 
“floating head.’”’ Version is preferable. In some cases the head is so well fixed 
that it may be impossible to move it away to do version, and yet it is not quite 
engaged so as to fulfil the condition for forceps. Under these circumstances the 


Hermann, Berne, 1840, Hubert Pére. Vedder. 


Breus, 1882. Barnes’ forceps with tractors. 


Sanger. Leroyenne. 
Fic. 874.—Tus Princip te oF AXIS-TRACTION. 


forceps is an instrument of trial, or, as Carl Braun said, “an instrument of diag- 
nosis." We want to see if the head will come into the pelvis. If, after suitable 
trial, the head will not come in, we must do a craniotomy, even if the child be alive 
or, if both patients are in prime condition, pelviotomy or section. (See p. 983.) 
For deliveries begun when the head is above the level of the spines of the ischia 
many authors recommend a special instrument—the axis-traction forceps—that 
1s, an instrument which will enable us to apply force to the head parallel to the axis 
of the pelvis. ~ 
The head, when high up, has a curve to traverse. Owing to the forward pro 
jection of the sacrum and perineum, traction cannot easily be applied in the axis of 
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the inlet. If applied in any other line, the problem is like trying to pull an object 
around a corner—both the corner and the object suffer. 


Figure 871 shows the effect of the ordinary forceps when applied on the high head; if traction 
is made in the usual way, a large part, estimated by Tarnier as almost half, of the force will be 
exerted against the symphysis. The older obstetricians appreciated the fact that the head would 
thus impinge on the anterior pelvis wall, and Levret (1750) recommended that tapes be put 
through the fenestra of the forceps, and, while pulling in the usual manner, also to pull downward 
on the tapes, thus making the head follow the curve of the parturient canal. Saxtorph (1772) 
advised to pull downward toward the floor with one hand over the lock, while the other pulled 
the forceps straight out—a manceuver which is generally known as Pajot’s (Fig. 873). In 1884 
Hermann, of Berne, instead of the tapes, attached a straight hook to the blade near the head, and 
the Huberts, in 1860, bent the handles down so that when traction was made on the lowest parts 
the force was transmitted through the bent lever to the head in the axis of the inlet. Finally, in 
1877, Tarnier invented a forceps which he believed possessed these advantages—(1) It allowed 
traction to be made in the axis of the inlet; (2) while the head was fixed in the forceps proper the 
traction apparatus was so jointed that the head was given free mobility and could follow the 
impulses of the mechanism of labor; (3) the handles of the forceps could be used as indicators 


Fic. 875.—Tarnier Axis-TRACTION Forcers. Last MopEL. 


of the lines the head was following. Tarnier constructed over 100 models before he considered 
the instrument perfect (Fig. 875). Simpson, Murray, Lusk, Breus, Felsenreich, and many 
others sought to improve on Tarnier’s instrument, but of all axis-traction instruments, in my 
opinion those of Tarnier and Simpson are the best. , “A 

Axis-traction forceps are not universally recommended by obstetric authorities. In England 
Kerr, Milne-Murray, Eden, and others recommend them; in Germany opinion is nearly evenly 
divided, the balance being slightly in their favor; in France Pajot, Depaul, and others opposed 
Tarnier, but the large majority was with him; in America nearly all writers are in favor of them. 
Vienna is lukewarm, and Bossi, in Genoa, says they are entirely dispensable. For my part J 
cannot share the enthusiasm of Williams, Kerr, Murray, and others. By means of Pajot’s 
manceuver I can give the head a direction which a knowledge of the mechanism of labor will 
indicate; by careful observance of the tendencies of movement which the forces of nature give the 
head I can determine in which way to apply traction, and I can aid one or the other, as required. 
With the axis-traction device there are so many joints between the operating hand and the head 
that it is impossible to impress on the latter any specific motion. All the knowledge one has 
accumulated regarding normal and abnormal labor mechanisms goes for naught, and all one 
can do is to pull blindly on the cross-bar. In this respect the axis-traction forceps are not artistic. 
In actual practice, where I have applied both instruments on the same case, I have been better 
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satisfied with the simple Simpson forceps and seldom use any other. Deep injuries to the maternal 
tissues are just as frequent with the new forceps, a fact which W. A. Freund proved. The Tarnier 
instrument has a murderous cephalic curve, cognizance of which should be taken when screwing 
together the handles, otherwise a large number of dead and injured children will be the result. 
In all axis-traction instruments there is the possibility of the curved arms or the joints bending 
or breaking under the powerful force applied, having witnessed three such accidents myself. 


Indications for High Forceps.—These are the same as usual—danger to the 
mother or child, but in this case, occurring at a time when the head has not yet 
passed through the inlet. Let it be well emphasized that the indication for forceps 
here must be unusually strict. 


wr, 


Fic. 876.—AXIS-TRACTION FoRcEPS APPLIED AT THE INLET 


Note unfavorable prehension. Fortunately, the} is of 
; nsion. ately, head is often more flexed, a iss sli i i 
wheneioxe tee pace does not injure the face as much as would occur in the Coto ee pea reuters 
cording to Tarnier, in the direction indicated by the handles, the traction rods lying lem acten ee 
sly : ay shanks. 


Conditions—These also are as usual, and t i insi 
s ; o be strictly insisted on. En - 
ment of the head must be so nearly accomplished that the accoucheur feels ee 
that a little pull from below will help the head into the pelvis, which means that 
molding of the head be well advanced. The alternatives if he fails, are craniotom 
Legit eau Porro. The pelvis may not be £00 contracted 
not less than 85 em. in flat, and 9 cm. in the ]j i i i - 
| : : justo-minor types. Dilatation of th 
cervix and retraction of th 1 i iti ota 
sae e pelvic organs above the inlet must be positively com- 
The high forceps operation has alwa il i 
. a lways been and still is a controversial subj 
Aside from the question of the propriety of the use of the forceps at all ae 
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high head, and of the employment of axis-traction, the difference of opinion has 
been upon the prehension of the head. Smellie, Baudeloeque, Burns, Dewees, 
Farabeuf, et al grasp the head in its biparietal diameter, the blades lying in the 
anteroposterior diameter of the pelvis, the front of the forceps pointing to the 
occiput. Massini reverses the forceps, the front pointing to the face. Kielland 
claims his straight forceps is especially fitted for anteroposterior application. 
(Fig. 877.) 

Most accoucheurs, however, place the blades in the sides of the pelvis and 
let them seize the head in any way they will. Thus, since the head usually enters 
the pelvis in the transverse, they will lie over the occiput and forehead—or, if 
the head is deflexed, over the face, as shown in Fig. 876. Frequently the head is 
slightly oblique, in which case the forceps grasp it in a more favorable manner. 
Indeed, an attempt should be made, even when the head is high, to follow the 


Fic. 876a.—Diagram to show descent, flexion, and rotation of head and direction for forceps traction at different 
stations. 


general rules of forceps application, either by turning the occiput into a good po- 
sition by combined manipulation, or by adjusting the blades to the sides of the 
head as far as possible. 

In all events the first grasp of the forceps is continued only until the head is 
engaged in the pelvis. Then the operation follows nature’s mechanisms. 

In applying the blades the half or even the whole hand should be inserted as 
a guide, as the operation is much more complicated than usual. Locking the in- 
strument is also attended with more difficulty. To prevent serious injury to the 
head the handles may not be tightly screwed nor forced together. Adaptation of 
the blades may be helped by the hand outside, since one can see and feel the tip of 
the instrument through the lower abdomen. 

It is wise to approach a high forceps operation without preconceived inten- 
tions to carry out one particular mechanism. The operator must be guided by the 
findings on examination and especially by observing the effect of his efforts. It is 
allowable, indeed proper, to make two or three different prehensions of the head 
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6 


2, Forceps in sagittal diameter, ideal prehension.. 
mized. 4, Massini’s manceuver, first step. 5, Ditto, 


Fie. 876b.—1, Forceps in transverse, bad prehension. 
3, Occiput shows tendency to turn posteriorly; not to be antago 
flexion of head. 6, Ditto, posterior rotation before engagement. 
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and moderate tractions following each one, the object being to discover the mech- 
anism intended by nature, 7. e., the one best suited to the case. 

We usually lay the forceps in the sides of the pelvis and make an unprejudiced 
traction using the Saxtorph-Pajot manceuver (Fig. 873). Occasionally the head 
enters the pelvis or makes enough progress to encourage one or two more pulls in 
the same manner. If the head shows any tendency of rotation whatever, this 


Fic. 877.—Kie.uann’s Forceps. APppiireD AT. THE INLET. 


should be favored, even if the occiput goes posteriorly (Fig. 876b, 2-3). The op- 
erator will feel instantly if he is on the right track. 

If not, a second application of the forceps should be made, grasping the head 
anteroposteriorly, front of forceps pointing to the occiput (Fig. 876), 2). Ina 
flat pelvis the head is to be brought through the inlet with the sagittal suture in its 
transverse diameter. In a normal pelvis one may try to bring it down in one of the 
obliques, following nature’s guidance as to whether the occiput is to go anteriorly 
or posteriorly, and it is necessary to take into account the degree of flexion and 
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asynclitism and act accordingly. . One tries to impart first one, then the other BOs 
ment, following that which seems more favorable. The manceuver might be likened 
to one’s trying to pull his clenched first through a knot-hole in a board. 

Massini reverses the blades of the forceps, directing their front to the face, 
flexes the head by sweeping the handles to the corresponding side, mobilizes the 
head a little, rotates it so as to bring the occiput posteriorly into a diagonal of the 
inlet and then draws it down into the pelvis (Fig. 876b, Ay 6): | 

In extracting, it is to be remembered that the high forceps is an operation of 
trial—of diagnosis. If six, or at most eight, powerful, well-directed tractions make 
no impression—do not bring the head lower—the instrument must be removed. Two 
or three of the tractions should be made with the patient in the Walcher position. 
Craniotomy now must be done, or if the mother and babe are in prime condition and 
the environment is favorable, hebosteotomy or low, cervical cesarean section. If the 
head does move a little with each traction, the operation should be gently completed, 
taking plenty of time. After the head has entered the pelvis it may rotate within 
the forceps, which should be opened to permit this, or it may be turned by combined 
manipulation, the case now being simply one of arrest at the midplane. Now re- 
move the axis-traction apparatus and deliver as in ordinary forceps, or it may be 
best to leave the delivery to nature, or to follow a subsequent indication. 


The Kielland Forceps.—In 1915 Chr. Kielland, of Christiana, Norway, introduced a new 
forceps to the profession. It bears slight resemblances to several ancient models, and its prin- 
ciples are not new. Kielland asserts that by discarding the pelvic curve of the forceps one can 
apply the instrument in the sagittal diameter of the pelvis, thus adapting the blades to the sides 
of the head when it lies with its long diameter in the transverse of the pelvis. He also uses his 
forceps as a simple rotator after the head is engaged in the excavation, claiming to master both 
high transverse arrest and occiput posteriors with ease and safety. For mentoposterior posi- 
tions and brow presentations the forceps are said to be particularly successful. Several cherished 
practices are unseated by Kielland—the high application of the forceps always in the transverse 
diameter of the pelvis; the ban on the use of the forceps as a rotator; the method of application 
of the blades (Kielland puts the anterior blade in place upside down and then twists it into position). 

Lack of space forbids a fuller consideration of the new forceps. I have used it sufficiently 
often to believe that it should have a place in the specialist’s armamentarium, but I cannot join 
the chorus of German laudators. It is the man behind the forceps more than the instrument 
itself that accomplishes the results. In low operations the Simpson forceps cannot be super- 
seded; in deep transverse arrest and engaged occiput posteriors almost always sufficient anterior 
rotation can be effected manually without the necessity of using the forceps as a rotator; in 
high arrest, version is usually the operation of choice if cesarean section is not selected—other- 
wise one makes a trial with the forceps. Here the Kielland instrument should score its greatest 
success, but in my hands the long Simpson forceps has been equally as efficient. In unfavorable 
face and brow presentations conversion and podalic version are preferable to any forceps operation. 
Complete Literature, Greenhill. : 

Failure of the Forceps.—The instrument has been applied and several tractions made, but 
the head does not advance. What to do? In the olden time another pattern of forceps would 
be sent for, and another doctor would try to deliver with them. Cases are on record where 
five or six such trials were made, and with awful results. Fortunately this day is past. 

__ When unexpected difficulty appears, the forceps are to be removed and the cause of the 
failure investigated. Errors in position (an unrecognized occiput posterior), insufficient prepara- 
tion of the soft parts, and a greater disproportion between the head and the pelvis than was 
expected, will be found the usual causes of the unsuccess. To mention the last first; if the pelvis 
is found too small or the head too large, two operations demand consideration, laparotrachelotomy 
and pubiotomy. If the baby has not suffered from overzealous attempts at delivery, and if the 
chances of infection are slight, one of them may be performed, otherwise, embryotomy is the 
poe orameeeek Unprepared soft parts occasionally defeat a forceps operation, and if 
: Se anes Ne by force, frightful lacerations are the result and the baby is usually 
lost ; efore, the operation had better be suspended and a large colpeurynter inserted 
into es oe ee zone. Unrecognized abnormal position of the head is the most frequent 
cause e al me with the forceps. When this is corrected the delivery is usually surprisingly easy. 

uriously, and in contravention to all classic obstetric rules of conduct in such cases, one 
may sometimes perform podalic version and extraction, even after the head is engaged, and 
after attempts with the forceps have failed. Version and forceps are not complementary opera- 
tions; rather, where version is indicated, the forceps are contraindicated (see the conditions for 
these two operations on pages 997 and 1029), Yet occasionally a case will occur where the cir- 
cumstances detailed above exist, or a mistake in judgment has bee d th d it 
and one may depart from accepted d . een made, or the cord prolapses, 
a pted dogma and secure a happy result by an unorthodox procedure. 
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Prognosis of the Forceps Operation.—For the mother the dangers are injury, 
hemorrhage, and infection. Some tearing of the pelvic organs is inevitable, and the 
number and severity increase the higher up the forceps operation is done. High 
forceps show the most and the worst injuries, which may be atrocious if the condi- 
tion relating to the dilatation had not been fulfilled. If rotary motions with the 
forceps are made, the vagina may be twisted from its connective-tissue attach- 
ments, or the cervix may be caught in the grasp of the forceps and be bruised or 
torn off bodily; or the operator, thinking the blade is inside the cervix, may use 
force, and as the tip of the instrument is in the fornix, he may punch through this 
up, under, or through the peritoneum. 

The vagina itself may be torn or cut by the blades of the forceps and the vulva 
also, especially when the blades are bent upward in the delivery of the head. The 
edges may cut the crura of the clitoris and cause severe hemorrhage, or pressure 
necrosis which may go to the bone. In severe forceps operations the symphysis 
pubis has been ruptured, also the sacro-iliac articulations, and the woman will 
have a pain in the lower spine and back, with more or less invalidism all the rest 
of her life. Injury to the sacro-iliac joints is a frequently overlooked cause of back- 
ache, leukorrhea, and many gynecologic conditions. The bladder may be torn 
into, or may be pulled off its pelvic attachments and be permanently prolapsed. 
Sears in the vaginal wall may distort the bladder sphincter, causing incontinence 
and cystitis. Injury to the levator ani and pelvic floor is a constant sequel to forceps 
delivery. At autopsy one is astonished at the extent and number of the tears and 
bruises. Postpartum hemorrhage results from the tears and from atonia uteri. 
Infection is common from lapses of asepsis and from the ease with which contused 
wounds are successfully attacked by the bacteria. 

Most dangerous to both mother and child is the slipping of the forceps. This 
happens in two ways, according to Mme. La Chapelle: in the vertical sense, that 
is, the forceps slide off in the direction of the line of traction; and in the horizontal 
sense, that is, the forceps slip off in a line perpendicular to the line of traction, 
the patient being imagined erect (Figs. 878 and 879). I believe the terms “axial” 
and ‘‘exaxial’’ slipping would more clearly express the conditions. 

The causes of slipping of the forceps are: Grasping the head too low, the forceps 
not being inserted high enough, under a mistaken idea of the degree of engagement; 
the blades feather too much—a poor instrument; the head may be too small or 
too large—hydrocephalus; the head is not grasped right; the handles are bent up 
too soon as the head nears the outlet. 

The sensation of slipping of the forceps is unmistakable. The handles tend 
to separaté, and if the direction is to the front or back of the pelvis, the blades seem 
to jump off the head with a snapping noise, and they are usually disarticulated. 
If the forceps slip off in the line of traction, 7. e., axially, one can feel the instrument 
advance while the head seems not to follow. Slipping of the forceps is commonest 
at the inlet, because here the walls of the pelvis do not hold the blades to the sides 
of the head. It is highly essential to discover the tendency to slip early, because the 
lacerations caused by it are frightful. Removal of the blades and reapplication 
are the treatment. If the head is small, a small forceps must be secured. If there 
is a hydrocephalus, puncture is required. 

Dangers to the Child.—(1) Compression of the brain, slowing of the heart, 
asphyxia. (2) Fracture of the skull, with or without subdural hemorrhage. (3) 
Hemorrhage from rupture of the sinuses at the base or from rupture of the tentorium 
cerebelli. (4) Concussion of the brain. (5) Crushing of the orbital plates, with 
retrobulbar hematoma and injury to nerves and muscles, causing squint, ptosis, 
etc. (6) Injury to the eyes, traumatic cataract, abruption of the choroid, corneal 
opacity, retinal hemorrhage, enucleation of the eye. (7) Facial paralysis, from com- 
pression of the nerve as it comes out in front of the mastoid. Usually good prognosis. 


1056 OPERATIVE OBSTETRICS 


Fie. 878.—Suiprine or Forceps. HorizontaL SENSE. EXAxXIAL. 


Fie. 879.—S.rerine or Forceps, 


VERTICAL SENSE. AXIAL, 


(8) Pressure necrosis of the scalp, perhaps to the bone. (9) 


It is said that idiocy 
is more frequent after forceps. (10) Cephalhematoma—us 


ually good prognosis. 
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(11) Compression or cutting of the umbilical cord, with asphyxia. (12) It is 
possible that deafness may be due to injury or hemorrhage into the organs of hear- 
ing, etc. (13) Erb’s paralysis. (14) Indeed, nearly every imaginable injury has 
been observed, and, in general, forceps babies are more liable to infection, pneu- 
monia, atelectasis, meningitis, hemophilia, ete. 

Dystocia Due to the Shoulders.—TIf, after delivery of the head, the shoulders 
do not immediately follow gentle traction, applied as indicated under the conduct 
of normal labor, the accoucheur should make an examination with four fingers to 
determine the cause of delay. One or the other of the following conditions will be 


a 


Fie. 880.—BrincInc Down PostrrRior ARM IN HAD PRESENLATION. 


a 
found: (1) The shoulders are broad and firm or the pelvis contracted ; (2) they have 
followed an unfavorable mechanism, the anterior shoulder being caught on the 
ramus pubis, or having over-rotated, and, the accoucheur not observing this, he 
tries to bring the shoulder-girdle down in the wrong diameter; (3) the cord is too 
short; (4) the chest of the child is too large (anasarca) ; (5) locked twins or a monster 
ists. . . . . 

_ The head springs backward against the perineum, pressing this well up into 
the pelvis, and traction serves only to stretch the neck. Not a few children have 
been lost at this stage of delivery. 

Treatment.—lf the woman is conscious, she should be exhorted to bear down 

67 
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strongly, failing which the assistant makes a strong Kristeller expression. Now, 
by means of the fingers inside and the hand outside, the shoulder-girdle is rotated 
into the most favorable pelvic diameter—one of the obliques. Next, the accoucheur 
inserts four fingers of the left hand into the vagina in search of the posterior axilla, 
into which he puts his index, and, pulling gently, he tries to bring the posterior 
shoulder down into the hollow of the sacrum. This may be aided by crowding the 
anterior shoulder into the pelvis from above the pubis (Fig. 880). After the pos- 
terior shoulder has been brought to the perineum the hand is withdrawn and the 
child’s head allowed to drop—even a little gentle traction may be made downward 
to bring the anterior shoulder under the pubic arch combined with pressure from 
above the pubis. If this fails, one finger is hooked into the axilla from over the 
back, and the anterior shoulder rotated into the opposite side of the pelvis. Com- 
bining the rotation with slight downward traction, the torso is given a spiral motion 
which will usually effect delivery. Excessive caution is here required because only 
too easily is the clavicle fractured or the cervical plexus torn or pulled out of the 
spinal cord. 

Failing these plans, next to do is to deliver the posterior arm, it being necessary 
to insert the whole hand in order to reach it, and it is wiped down over the face— 
not over the back. Now extraction is always possible unless there is some mon- 
strosity. This will at once be discovered by the hand which has been introduced, 
and, of course, the treatment will be guided by what is found. Exenteration, 
cleidotomy, or other cutting operation will usually be advisable under such cir- 
cumstances. 

Since these manipulations take much time, during which the child may die, a 
few moments should be spared to insert a catheter into the child’s trachea and to 
blow sufficient air into its lungs to prevent asphyxia. Time to effect the disengage- 
ment of the shoulders is thus obtained, the operator may work deliberately, and 
more certainly avoid damage to the child and the mother. os 
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CHAPTER LXXII 
CESAREAN SECTION 


CESAREAN section is the removal of the child from the uterus through an in- 
cision made in the abdominal wall. The term may not be applied to the removal of 
the child from the belly after rupture of the uterus, nor to operations for ectopic 
pregnancy. 


The term probably is derived from the Latin, partus cesareus, from cedere, to cut. The 
term cesarean section, therefore, is really a redundancy. There is no evidence to show that 
Julius Cesar was thus delivered. Cesorfes (children delivered by section from their dead mothers) 
were known long before Czesar’s time, and the operation was not performed on the living. Cesar’s 
mother was alive at the time of his wars, as is proved by his letters to her. 

Cesarean section on the dead woman has been done for ages, possibly even by the early 
Egyptians, and the operation is referred to in the myths and folklore of European races. Dionysus 
was cut from the dead Semele. The Lex Regia of Numa Pompilius, 715 B. c., expressly commands 
the removal of the child before the burial of its mother. 

Cesarean section on the living is of more recent date, though it is more than possible that it 
was performed by earlier peoples. That the Jews did the operation successfully is shown by their 
laws. In the Mischnejoth (before 140 B. C.), the rights of twins delivered by section are gravely 
considered and in the Talmud (400 A. D.) the law reads, a woman need not observe the usual days 
of purification after abdominal delivery (Rigby). ‘‘Jotze Dofan” was the name they applied to 
operation through the flanks of their mothers and “Kariyath Habbeten’’ to the classic cesarean. 
In the heart of Uganda in 1879 Felkin witnessed a cesarean section performed by a native. The 
operator—a specialist—washed his hands and the operative field with banana wine (antisepsis!), 
the patient being drunk with the same (anesthesia!). A quick incision opened the uterus. After 
cutting the cord and removing the placenta the cervix was dilated from above, the uterus mas- 
saged and compressed, the peritoneal cavity cleansed by raising the woman up, then the abdo- 
men closed by pin and figure-of-8 sutures, the wound being dressed with a paste of crushed herbs. 
The temperature remained below 101° F. and the wound healed in eleven days. For how many 
centuries must these savages have been doing this operation to have developed so good a technic? 

The first generally accepted cesarean section was made by J. Trautman, of Wittenberg, in 
1610, on a case of hernia uteri gravidi, although Bishop Paulus of Meirada, Spain, is said to have 
done one in the thirteenth century, and Christ. Bein reported one in 1540. Estienne, 1539, per- 
formed section on a moribund woman, saving the baby (Gall). About 1500 J. Nufer, a swine- 
gelder in Switzerland, had successfully delivered his own wife after a dozen midwives and several 
barbers had failed, and in 1581 F. Rousset had published 15 cases, which probably were not all 
extra-uterine pregnancies, as has been suggested. Rousset’s monograph established the opera- 
tion, and in spite of its own frightful mortality and the resultant opposition by many of Europe’s 
best accoucheurs, it very slowly became an acceptable resource in those forlorn cases where the 
parturient almost to a certainty would have died without it. The Catholic Church had much 
to do with the habilitation of the operation, since it enabled the rite of baptism to be given to 
the child. Sigault’s symphysiotomy for a few years only was a competitor of cesarean section. 

Kayser (Copenhagen, 1844) found a mortality of 62 per cent. for the previous eighty years, 
but Tarnier said that up to his time there had not been a successful case in Paris during the nine- 
teenth century, and Spaeth said the same thing of Vienna in 1877. Harris collected 80 cases in the 
United States, with a mortality of 52 per cent. The causes of death were hemorrhage and infec- 
tion. In cesarean sections, sutures were not put in the uterine wound because the ends could not 
be left long for the subsequent removal, as was the custom in olden days. As a result the women 
often died of hemorrhage into the peritoneal cavity. For the same reason lochia escaped into 
the belly and usually set up peritonitis. Further, aseptic technic was unknown, and all laparot- 
omies were fearfully dangerous. In 1769 Lebas put three stitches in the uterine wound and left 
the ends long, by which they were subsequently removed, with success, but tL true efficient uterine 
suture was not made until Kehrer and Sanger recommended it in 1882. In 1877 Porro, of I avia, to 
avoid the dangers of hemorrhage and of infection from the leaking of the lochia, advised the supras 
vaginal amputation of the uterus after the child was delivered, and for a short time this operation 
bid fair to replace the old conservative cesarean section. Singer’s operation in 1882 showed such 
good results that Porro’s was soon relegated to its proper place—as an operation where there 1s 
some special indication for sacrificing the uterus. The essentials of Singer’s operation Buoy me- 
dian abdominal incision; median uterine incision, with or without eventration of the Meee 
use of rubber ligature around cervix to stop hemorrhage; resection of a strip of ee oie e 
under the peritoneum; interrupted silver-wire seromuscular sutures, avoiding the decidua—8 
or 10; interrupted fine silk seroserous (Lembert) sutures, 20 to 25; extreme antisepsis. . 

Previous to Singer the abdominal incision had been made in all possible locations, the uterus 
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: : ; a 
spend in many diferent rgoes ane ways dain ce in 1805, thought out perioral 
d below, and many other devices ha . Osiander, 
and SORES ihe low or Lehn, panies pe ae oe Sree F Beg cee pice 
same idea in 1806. Others sought to empty the ; sae A 
j i i incis lel to Poupart’s ligament, blunt dissec 
The operation consisted of making an incision above and para ayes estore 
i e peri m to the cervix and vagina, followed by a flank delivery—a “J C 
eBudihs Bik” Ritgen did it in 1821, and Physick, of Philadelphia, a Ghee on TS, 
1824, but he did not do it. Baudelocque named it gastro-elytrotomy mite , an a Han re 
Thomas in 1870 revived the defunct operation, but it was soon discarded for ee ‘orro a ie 
troduced in 1877, just as the latter was displaced by the improved cesarean of see ee e obj : 
of all these measures was to avoid hemorrhage, seepage of lochia with Paes ms adhesions ie 
the uterus to the abdominal wall, to the omentum, and the danger of rupture o is en in sub 
sequent pregnancies. With the general improvement of our aseptic technic the res ao ) ee s 
operation got better, and it was found possible to dispense with many things he considere see 
sary. Many varieties of suture have been recommended—through-and-through pi - 
continuous, buried muscular, serormuscular, decidual, three layers, four layers, silkworm-gut, 
i oe Sry eon and a refined aseptic technic the classic cesarean left much to 
be desired, especially when it was measured with modern requirements. In the first place, it is 
not safe where infection is present or even suspected, therefore it cannot always be used to 
obviate craniotomy on the living child; second, postoperative intestinal complications are fre- 
quent, and, while seldom fatal, are always disturbing; third, peritoneal adhesions are often left, 
causing suffering and trouble later; fourth, the uterine scar may rupture in a subsequent labor; 
fifth, there is still a mortality of 1 to 2 per cent. and higher in just those cases where one would 
ike t is method of delivery. ; ' 
sath a Ua hth faults regia Bonn, in 1906 recalled attention to the operation of Joerg. 
Frank, however, opened the peritoneal cavity just above the pubis, and united the parietal to 
the peritoneum of the lower uterine segment, thus shutting off the peritoneal cavity, after which 
delivery was effected. Sellheim clarified the surgical anatomy of the parts, demonstrated the ad- 
vantages of delivering the child through the zone of dilatation or exit passage rather than through 
the contracting portion of the uterus, and devised several methods of approach to the lower uterine 
segment. His work is fundamental to all later modifications. Latzko pushed the bladder to one 
side and the peritoneum upward from off the lower uterine segment, gaining access to the uterus 
entirely extraperitoneally. More than twenty different varieties of the low operation have been 
proposed. All have the object in common, to avoid manipulation in the general peritoneal cavity 
as much as possible, and to place the incision in the uterus entirely in the lower uterine segment. 
The idea is that the greatest dangers of immediate and remote complications come from the 
uterine opening into the peritoneal cavity, and that an incision in the lower uterine segment 
will obviate peritonitis and rupture of the uterus in subsequent labor. The reader is referred to 
Nicholson, Kiistner, Vogt, and DeLee for the history of the twenty or more modifications of the 
low operation. Schilling gives complete literature. 


The latest addition to the abdominal delivery is the operation suggested by 
Gottschalk of Berlin, in 1909 and 1911, and performed, independently, by Portes 
of Paris in 1924 for frankiy septic cases—temporary exteriorization of the cesa- 
reanized uterus for four weeks, or until the infection has cleared away, then return 
of the organ to its proper place. 

At the present time there are five methods of abdominal delivery. The old, 
the classic or conservative cesarean section, is most in vogue and, therefore, will be 
first considered. The incision is made in the fundus uteri—in the corpus—and thus 
the operation could be called corporeal section. In the two other methods the in- 
cision is made in the cervix, and they are called low, or cervical cesareans. All the 
low operations invented may be divided into two groups—those where access is 
gained to the cervix through the peritoneal cavity, 7. e., trans- or per-peritoneally, 
or better, intraperitoneally, and those where the cervix is reached purely extra- 
peritoneally—in a manner similar to the ligation of the external iliac artery. 

Then there is the Porro, supravaginal amputation of the uterus, which may 
follow either of the above and lastly the Gottschalk-Portes operation. 

Indications for Abdominal Delivery in General—There is hardly an obstetric 
complication that has not been treated by cesarean section. Indeed, many surgeons 
know of but one way out of a difficult obstetric situation, 7. e., suprapubic delivery. 
Older writers, having to do mainly with contracted pelves, divided the indications 
into absolute and relative. 

_ The absolute indication for cesarean section exists when the parturient canal 
1s narrowed so much that the child, even reduced by mutilating operations, cannot 
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be gotten through with safety to the mother. Contracted pelvis with a conjugata 
vera of 6 or 63 cm. or an immense child will give the absolute indication, but the 
narrowing of the passage may be produced by exostoses, irremovable tumors, sten- 
osis of the cervix and vagina, and neoplasms of the uterus and adnexa, prolapsed 
before the child. If these conditions are discovered early in pregnancy, many may 
be removed before labor. During labor there is no choice. 

The relative indication, speaking broadly, will exist when the accoucheur de- 
cides that the abdominal delivery offers better chances for both mother and child 
than delivery from below. It is largely subjective. 

In contracted pelvis, excepting the absolutely contracted, cesarean section is 
considered only with a view to saving the life of the child, because we can, by means 
of embryotomy, very safely deliver from below. The field claimed for cesarean 
section from the relative indication is in pelves with a conjugata vera of from 64 to 
9 cm., depending on the size of the child. This is also the field claimed by pubiot- 
omy, prophylactic version, forceps, and expectancy. This brings us again to the 
treatment of contracted pelvis. (See pp. 756-770.) 

Another indication on the part of the child is prolapse of the cord. Nowadays 
so much value attaches to the life of the fetus, and the abdominal delivery has 
such a small mortality that this is a just indication when the cervix is closed and 
the conditions favorable. A soft, open cervix or one easily dilatable will permit 
delivery from below. 

Habitual death of the fetus in or just before labor, and habitual abruptio 
placentz in or before the second stage—a distinct clinical entity—may give the 
indication for section. 

Abnormal presentation of the child (e. g., breech, face), per se, does not offer an 
indication, but will do so if there are adjuvant factors which make dystocia, e. g., 
aged primiparity, contracted pelvis, rigid soft parts. A mammoth child puts its 
case in the class of contracted pelvis. 

All the other indications consider the benefits to both mother and child, and 
they are relative in this sense, that, in the opinion of the accoucheur, abdominal 
delivery will be less dangerous and less damaging, to both parent and fetus, than 
delivery from below, which, however, could be done. These indications are almost 
wholly subjective, leaving a wide field for the play of individual preference, the in- 
fluence of isolated experience, and the clash of contending statistics. Therefore 
the operation is much abused, and even by men whose intentions are honest. 

The following is an incomplete list of other conditions for which cesarean 
section is done: Eclampsia; placenta previa; abruptio placentz; old primiparity 
(women of difficult and delayed conception); stenosis of cervix; vaginal stenosis, 
congenital and acquired; antefixed uteri; ovarian cyst; fibroids; healed vesico- 
vaginal fistulae and extensive repair operations; dystrophia dystocia syndrome; 
heart disease; tuberculosis; pulmonary edema; combinations of these with con- 
tracted pelvis. For details the reader is referred to the appropriate chapters. 

The decision for abdominal delivery must depend largely on the choice of 
method. The numbers of the low or cervical operations performed the world over 
are large enough now for us to say positively that it is safer than the classic. ‘There- 
fore, we are enabled to spread the indication for abdominal delivery over a wider 
field, and also give the baby better chances for life and health. The terrific mor- 
tality still attending the classic cesarean in the United States is an opprobrium. 
The indications for the old method should be as restricted as they were twenty 
years ago. 

Should the dictum “once a cesarean always a cesarean” hold? Much disagree- 
ment exists on this point, and a decision cannot be reached until we know how 
many cesarean uteri rupture in subsequent labors. Findley, Spalding, et al, find 
numerous reports of such fatalities. Holland found the frequency of rupture was 


1062 OPERATIVE OBSTETRICS 


4 per cent., with a maternal mortality of 30 per cent. and fetal, 70 per cent. With- 
out doubt the. uterus after section is weakened in the scar, and this 1S especially 
marked if the muscle was sewed improperly or if its healing was disturbed by in- 
fection, or if glandular tissue has formed in the scar, but in the majority of instances 
it stands the strain of subsequent labor well. The healing of the uterine incision is 
usually a complete muscular restitution, but the thickness of the uterine wall has 
suffered, and, therefore, it is more or less weak at this site. Sometimes part or all of 
the union is by scar tissue and in rare instances only the peritoneum and mucosa 
have united. This makes rupture in subsequent pregnancy and labor almost in- 
evitable. In all cases, if the placenta is implanted over the scar, it impairs the uter- 
ine wall still more, and bursting of the uterus is more frequent and more dangerous. 
Since it is impossible here to discuss the subject fully, I will state my position : 
Subsequent cesarean is necessary—(a) when the reason for the first one still exists, 
e. g., contracted pelvis; (b) when infection occurred after the first; (c) when it is 
known to have deen done imperfectly; (2) when other conditions make it desirable 
to reopen the abdomen, e. g., a hernia in the scar, the advisability to tie off the tubes, 
appendicitis, fibroids. 

When it is decided to allow vaginal delivery after a previous cesarean section 
or myomectomy, the birth-room should be set up all ready for laparotomy. Should 
the uterus show signs of thinning or rupture, labor should be terminated by for- 
ceps, and in all cases when the cervix is fully dilated. The scar in the low cervical 
cesarean is much less likely to part than the fundal. Only 11 cases of rupture are 
on record. 

Conditions.—F or the absolute indication there are no governing conditions— 
the child must be removed abdominaliy whether or not it is alive, and regardless of 
the condition of the patient. If she is infected, extirpation of the uterus should 
follow, or extraperitoneal cesarean section is performed, or, if it qualifies, the Gott- 
schalk-Portes operation. 

For the relative indication to hold, the mother and babe should be in prime 
condition. It is very important to make sure that the child is not a monstrosity, 
as an acephalus, which is not easy. One may now get an 2z-ray picture of the 
child. In the presence of kidney, lung, heart, or general diseases the questions 
of risk of anesthetic, of shock, and of infection must receive careful consideration 
with a medical consultant. After prolonged labor, with or without rupture of the 
membranes and in the presence of infection the classic cesarean section is contra- 
indicated. Gonorrhea comes in this class. When infection is only suspected, one 
may do the low operation. In cases of abruptio and placenta previa we do not in- 
sist that the child be alive. 

The cervix must be patulous for the escape of the lochia; if there is cicatricial 
stenosis, the uterus must be removed. Barnes (1876) advised to operate just 
before labor began in order to avoid the disadvantages of emergency. Every- 
thing can be gotten ready without hurry, as for ordinary laparotomy, which means 
much for the assistants and nurses; operation by daylight; the accoucheur can 
usually have had some rest; the bag of waters is still intact; the cord or ex- 
tremities will not have prolapsed; accidents and delays in transportation, etc., are 
avoided. The disadvantages of early operating are readily overcome. 

By the prophylactic administration of ergot, the injection of pituitrin, by 
packing the uterus, brisk massage, and, if needed, by compression of the aorta 
the hemorrhage 1s controllable; nature usually provides for lochial drainage, but 
if the cervix seems too tight it may be dilated a little; and by careful study of the 
case the approximate date of term may be decided and non-viability avoided. 
When a Porro is to be performed, the element of danger from hemorrhage and 
lochial seepage is eliminated, and, therefore, the operation may be undertaken at 
any time. The cervical cesareans should also, if possible, be performed before 
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labor begins, although they are much easier if the pains have fully developed the 
lower uterine segment. 


Classic Cesarean Technic.—It is important to get the patient into the best possible general 
health beforehand. Regulated outdoor exercise, care of the bowels, and much sleep are pro- 
vided. The skin of the belly should be cured of eczematous and other eruptions. As a routine 
may be recommended daily washing of the belly with tincture of green soap. Douches, without 
special indication, are forbidden, and the patient is impressed with the importance of local cleanli- 
ness and the abstinence from intercourse or self-eramination. If possible, she should be in the 
maternity a week or more in advance of the date set, especially if she has had a previous section. 
General diseases—for example, nephritis, hemophilia—are treated as thoroughly as we know how. 
Gentle laxatives are used a few days before, and an enema the day of the operation. 

The Operation.—Preparations for reviving the child should never be forgotten. Four assist- 
ants are needed—one for the anesthetic, one, especially trained, to resuscitate the child, one to 
help on the other side, and one to hand instruments, thread needles, supply sponges—duties which 
in most modern hospitals fall to the nurse. Another sterile assistant may be needed if the case 
is complicated or requires extirpation of the uterus. 

Local anesthesia is the best anesthetic. We have done 250 laparotrachelotomies with it, 
and find it reduces the general mortality and morbidity. Next in order but far away comes ethy- 
lene, then ether. ¢ 

For the preparation of the abdomen, shaving, washing thoroughly with tincture of green 
soap and hot water, with bichlorid 1 : 1000, with 65 per cent. alcohol; just before adjusting the 
laparotomy sheet a wash with 40 per cent. of tr. iodi in alcohol, which is washed off with 65 per 
cent. alcohol immediately prior to the incision. 


Fic. 881.—Cuassic CrsAREAN SECTION. 
Steadying uterus with vulsella. 


Just be starting the anesthetic a hypodermic of aseptic ergot is given and the patient 
ea tbe alec ie is made in the linea alba, should be about 5 inches long, with its 
upper end just below the navel. As the belly wall is sometimes very thin, one may not cut too 
deeply. It is best to make a small opening and cut the balance with scissors on two fingers in- 
serted into the peritoneal cavity. Now the uterus is brought to the middle line and steadied 
by the assistant. A long narrow sponge is packed around the fundus in horseshoe shape to pre- 
vent spreading of the “‘spill.””. By means of volsella or a stitch at either end of the tesa in- 
cision the assistant holds the uterus up against the abdominal opening. With puna a e 2 
longitudinal incision, 43 inches long, corresponding to the abdominal one, is made half t Bee 
the thickness of the uterine wall, and with lessening strokes the cavity of the egg is pene : 
then, cutting between two fingers with scissors, the opening 1s enlarged both ways to Le size 
of the first uterine cut. Liquor amnii gushes out while the operator searches for oe fie Aon 
which he makes the breech extraction, following minutely the classic operation, wit oe ie- 
Veit on the after-coming head. Now a full cubic centimeter of pituitary extract 1s given i: Ta- 
muscularly (deltoid). The assistant presses the sides of the belly against the pena peas 
to keep liquor amnii and blood one of the ee LA eee eae ora es 

i requires only an instant, the operator han ; sis 
ah Sine ea ae Bee a large tray covered with an aseptic Renee nes erat 
usually falls free into the hollow of the uterus, but the membranes must be pulled o ee " an 
slowly to get them all. After the secundines are out, with a gauze pad the ieee 2 i ute ts 
is wiped perfectly smooth, all eed a poe ae an ace oe ene a ae a ae ee 
L 1 aping cavity, which rapidly closes as the 0 racts cts. 

2 a eens ieadiae wad fre Sis esse Hee ate is Tne oe Puasa 
i ost important part o e operation 1s t 5 i i 
Pee Crate een a a of tines is inserted just beneath the endometrium, taking 
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a4 j of sutures are put in, mostly interrupted. 
ae ee are ‘ page ie nae be used to get accurate coaptation in the 
ee 4 ee nd ee much constriction of the tissues for fear of necrosis when the Han yore 
ye tea ti fend the sutures. The knots must be firmly tied. It is usually Boe a - e- 
eee ath ae ers of muscle—one, the thickest, internal, next to the esheets a7 er a 
Se Bap! ee the fibers are cut across; another, a little thinner—the middle coa 5 an 
becheacre eiea tain to which is attached the peritoneum. Time taken to apply an ee u one 
mature and ee ‘a thorough abdominal closure is well spent. Too rapid and spectacular opera 
te Tt ner met in primary operations, but, eye i Ze 
wise not i cut too boldly into the belly. After previous sections ee feu the he ae Pe 
5st common are of the omentum, or of the uterus to the abdominal wall, or the oes ect : 
aienis Rarely a coil of gut is attached to the uterus under the line of the See a sti more 
rarely the cecum, appendix, tele may Se ae ee Nid i. e. pees: = 
trated. Where adhesions are known or suspected, the ‘ 
i location and extent. A clear space on the uterus 
them, and two fingers inserted to determine their ) : io Cent space ee 
1 i and the child and placenta delivered, after whic e adhe 
naa aes et surgical sues fe a Se ee eee fies by cities RS aide 
i ; st be very tenderly handled. e omentu 
Pe ara eall So dene it rues this should be done—large rough areas, however, 
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Fic. 882.— UTERINE SUTURE, Fie. 883.--Speconp Row. Fic. 884.—Tuirp Row. Fic. 885.—FouRTH 
Frrest Row. Buried, takes a good part Edge of peritoneum and HOW: epee 
Takes in thin layer of mus- of muscle. Interrupted. 8mm. of muscle, Tnter- ~URFACE \GEMPEE I: 
cle and goes to edge of, but Tupted. Takes in part of 


not through the mucosa. If 


muscle. Upper portion 
a dry field use interrupted. 


of wound may not be 
coverable by Lem- 
bert. Then a few ex- 
tra sutures. 

only invite new adhesions. If the uterus is intimately bound to the abdominal fascia, it may be 
best not to attempt its separation unless extirpation of the organ is to be performed or the tubes 
exsected. In the latter instance a segment of the uterus, together with the abdominal scar, may be 
excised. In a second cesarean section the uterine incision should be parallel to and close to the 
scar of the first one, and weak portions of the muscle exsected. 

If a hernia of the old scar is present, the sac is to be exsected and the edges of the fascia 
brought together anew. 

The Placenta.—In 42 of 67 cases where the site of the placenta was noted the organ was 
situated on the anterior wall and had to be cut to gain access to the infant. It is not possible to 
be sure of the location of the placenta beforehand. The course of the round ligaments (converging 
anteriorly) and the prominence of the veins in the violaceous surface of the uterus give some indi- 
cation of it. If the first cut into the muscle causes profuse hemorrhage, anterior insertion may be 
suspected, but the operation does not differ from the usual one, except that the movements must 
be hastened. I usually cut right through the placenta. 

Lemorrhage.—Nowadays severe bleeding is rare, b 
a hypodermic of ergot before the anesthetic is started and one of pituitary extract immediately 
after the delivery of the child, but if the placenta has been cut or torn or the section made before 
labor, more blood may be lost than is permissible (e. g., in an anemic woman), and the flow must be 
very quickly stanched. In such cases another injection of pituitrin is made directly into the uterine 
wall and the cavity of uterus packed with a hot wet laparotomy sponge. The uterus is then mas- 
saged and squeezed together until it contracts well. The quickest way to stop the bleeding is by 


ecause we use local anesthesia and give 
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Fie. 886.—Torocrapuy or UTERINE VESSELS. PREGNANCY oF SevEN Monras. L.R., Ligamentum RorunpuM, 
Adapted from Couvelaire. 
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Fre. 887.—WrRonG Way (a anv b) anp RicuT Way (c AND d) TO Pass NEEDLE IN UTERINE SurTuRE. 


closing the uterine wound, which should be done with the utmost despatch, consistent with thor- 
oughness. Then the massage is repeated. While these manceuvers are being carried out, an as- 
sistant compresses the aorta as shown in F ig. 713. If these measures do not quickly cause uterine 
contraction and cessation of the bleeding, extirpation of the uterus must be considered. The opera- 
tor must not forget that the blood may escape per vaginam also and in large quantities. If it is de- 
sirable to preserve the uterus and the hemorrhage persists, uterine tamponade may be resorted to. 
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Since the wound has been closed, packing is inserted from below in the usual manner. On three 
occasions I deemed it best to tampon. Recovery. Le 

Infection.—If the case is known to be infected, the conservative cesarean section is contra- 
indicated, and if delivery must be made abdominally, either the Porro operation or complete 
extirpation must be practised. In cases of gonorrhea conservative section is very dangerous, @ 
point Leopold emphasizes, and it is best to consider these, too, infected. There is no way of de- 
termining beforehand that the parturient canal is aseptic. Fever, fetid discharge, tympania 
uteri, and unhealthy wounds at the introitus are evidences of infection of the uterus—at least, are 
danger signals. In borderline cases the technic must be modified. (See Extraperitoneal Cesarean 
Section.) If during an ordinary cesarean section a septic focus is unexpectedly opened, for 
example, an infected dermoid, the intestine, an appendical abscess, it is best to remove the 
uterus and provide free pelvic drainage. 

Uterine Drainage.—While rubbing the interior of the uterus smooth, it is a good plan to 
pass the finger down into the cervix, but not through it into the vagina, to see if it is patulous, un- 
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, Fig. 888.—Porro CrsAREAN SECTION. 
Both broad ligaments are clamped, taking in the round ligaments because of the varicosities, 
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leukocytosis, Fahraeus positive, in short, if sure—and the time required to know seldom need 
exceed eight hours—that the infection is progressing, the belly is to be reopened and drained. 
Ileus and acute dilatation of the stomach occur, it seems to me, oftener after the classic cesarean 
section than after other celiotomies. For ileus the usual methods of treatment are practised. 
One that is serviceable after cesarean section is to hang the woman, inverted, from the shoulders 
of assistants, and with the finger in the rectum push the heavy uterus up out of the pelvis and 
give a high colonic flushing of milk and molasses, with the patient depending. In one case an 
electric vibrator applied to the distended bowel seemed to help. Eserin had failed. Pituitrin 
is not recommended, because the grinding contraction of the uterus may tear the sutures apart. 
Wyss reports 14 cases of bursting of the line of suture by the uterine contractions, and some 
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Fia. 889.—Porro CrsareAN SECTION. 
After cutting one side, two clamps are placed, reaching to about the level of the uterine artery. 


had been sewn with silk and silver wire! Pituitrin is serviceable after the low cesarean. In 
obstinate cases of ileus, enterostomy and drainage of the upper bowel to relieve toxic absorption 
is to be done before the patient is in extremis. 

These measures have been successful in my practice in the treatment of gastric dilatation: 
having the woman lie on the stomach, the foot of the bed being elevated 18 to 24 inches; the knee- 
chest position; gastric lavage, repeated every four to six hours; massage of the stomach; rectal 
feeding. Dehydration, which is very rapid in these patients, must be prevented. Hypodermo- 
clysis by the continuous axillary drip, salt and glucose solutions intravenously and by rectum 
should be kept up until the stomach is settled. Duodenal feeding is worth a trial. Both ileus 
and dilatation may be caused by a too tight abdominal binder, a point that I would emphasize 
strongly. In all probability a mild peritoneal infection is responsible for most of the cases, and 
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bursting of the fascial suture for a few others. Uterine abscess is to be suspected if there is a 
mild fever, with signs of local peritonitis or partial ileus. Usually the abscess breaks on the sur- 
face, the wound opening. With good drainage the patient quickly recovers, but the uterus is 
permanently ventrofixed and the scar may give way in a subsequent pregnancy. j d 
Massive collapse of the lung occasionally imposes as a partial ileus. The findings and the 
gz-ray will make the diagnosis, and turning the patient on the unaffected side will cure (Sante). 
Prognosis.—By rigid examination of the cases, and the exclusion of all that present even a 
suspicion of infection, the mortality of the conservative cesarean delivery can be reduced to about 
2 per cent. Routh in 1910 collected with great labor the statistics of Great Britain, comprising 
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Fia. 890.—Porro CrsaRBAN SeenON. 
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been a steady decrease in mortality until now: 


, and found mortalities ranging from 1.6 per cent. for elective 
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cavity. The exhaustion of active labor diminishes the woman’s vi i i i 
é i 8 vital resistance to infection. 
eae: the startling Statement that in several of the towns near Boston the recovery one men 
A eciaraaere Te es a ae There were 30 cesarean deaths in Chicago in 1927, and in 
x gine Sin the classic cesarean section stood second to puerperal infection as a cause 
If the low, cervical section were generally i i i i 
( ally practiced, this mortality would be cut in half. 
The operation as generally performed has a high morbidity. Fever is present in about 40 
per cent. of the cases, while postoperative bronchitis and pneumonia, uterine abscess, ileus or 
canes og ee SS degree, infected catgut with hernia, may too often complicate the 
ecovery. taken all in all, it is not an operation to be lightly advised. Th i 
children should be zero if the infant was well at the start. aed : Ar eee 
Repeated cesarean sections have been done in large numbers, Nancrede in 1875 having done 
the sixth operation on the same woman. In such cases the uterus is so broadly adherent to the 
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Fic. 891.—Porro CErsAREAN SECTION. 


After the process has been repeated on the right side, the peritoneum is severed one-half inch above its reflectiows 
on to the bladder. The ureter does not come into view, and lies a short distance farther away from the forceps than 
is indicated in the drawing. The location of the uterine artery may be determined by touch. 


belly wall that it may be opened without entering the general peritoneal cavity. I do not recom- 
mend to try this, because intestines may be adherent to the scar. 

Sterilization with Section.—Should the woman be sterilized to prevent future pregnancies? 
Authorities differ between wide extremes, and in deciding one must consider the dangers of sub- 
sequent pregnancies and labors and the necessity for consecutive cesarean sections. 

If the woman has tuberculosis, chronic nephritis, osteomalacia, or any disease which in itself 
is a contraindication to pregnancy, she should be sterilized. Any one who admits the propriety 
of inducing abortion for such conditions must admit the above postulate. : 

The danger of rupture of the uterine cicatrix in subsequent labor is no indication by itself, 
but may strengthen other reasons. 

If the first section is done for eclampsia, placenta praevia, abruptio placentx, prolapse of the 
cord, faulty mechanism of labor, pelvic tumors, in the absence of other indications the woman 
should not be sterilized. If the woman has a large family, the question is discussable, but if there 
is only one child, and that one weak or deformed, it is better not to sterilize her. 
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Fre. 892.—Porro Crsarean Section. (View or Back oF UTERUS.) 


The large uterus now hangs only at the cervix. It is pulled sharply over the pubis and cut off 3 inch above the 
cervicovaginal junction, beginning from behind. _ When cutting the anterior cervical wall the relation of the knife to 
the bladder must be watched. There is usually little hemorrhage. 


so much reduced, I often suggest a third operation. At operation one may reverse the intention to 
sterilize if the child is not of the desired sex, or if it is asphyxiated and of doubtful recovery. 

For many years the ethics of sterilization have been debated. Green created an extensive 
discussion of it at the 1903 meeting of the American Gynecologic Association, taking an extreme 
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negative position. In Catholic families the priest’s advice is to be sought and, i i é 
lawyer’s. Most American, English, and Continental authors concede ane ae of pace 40 the 
mother and her family, after they have been given a fair presentation of all the facts. By follow- 
ing the Golden Rule I have had no difficulty in arranging a satisfactory course in these matters 

Methods.—Ligation, simple section or exsection of a portion of the tube, as recommended by 
Blundell in 1819, have proved insufficient, pregnancy having occurred in spite of them. Sal- 
pingectomy and exsection of the uterine cornua are safe. Madlener’s method, simply crushing a 
loop of the tube and ligating with silk has given good results so far, Extirpation of the uterus 
as a means of simple sterilization is hardly to be recommended, certainly not in young women 
The desire to have all the functions of a woman is strong, and seldom do the patients not regret 
the loss of the menses. The operation can be done in the same time as removal of the tubes, and 
the postoperative recovery 1s prompter and more satisfactory than in the conservative cesarean 
section, but the technical difficulties are greater with amputation of the uterus, and premature 
menopause Is not rare, even if one or both ovaries are preserved. 


Fic. 893.—Porro CESAREAN SECTION. 
After raising the stump with a vulsellum forceps, ligatures replace the artery clamps. The uterines are secured 


by special ligatures. It is wise to guard carefully against a ligature slipping while being applied. Most troublesome 
oozing would result from the immense veins. (See Fig. 886, p. 1065.) 

The Porro Cesarean Section.—In 1877 Porro, of Pavia, to avoid the dangers 
of hemorrhage and of infection from the large uterus, which was poorly sewn up, 
advised the amputation of the body of the uterus and the adnexa above an elastic 
ligature placed about the cervix, and the anchoring of the stump im the lower angle 
of the abdominal wound—an operation similar to supravaginal hysterectomy for 
fibroid, with extraperitoneal treatment of the stump. The operation had been 
suggested by Cavallini in 1768, and performed successfully on rabbits by Blundell 
in 1823. Storer of Boston, did it for fibroids in 1869. Later, when Schréder dropped 
the sutured hysterectomy stump back into the pelvis, Isaac E. Taylor did the same 
for the stump after Porro’s operation. Porro’s radical operation did reduce the 
mortality of cesarean section, and gained some vogue, but was soon replaced by the 
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. . oo = “ce 2 ”) 
improved conservative operation of Sanger. This was called ‘‘conservative” be- 


cause the uterus was not sacrificed. 
Indications.—It may be necessary to remove the 


present, especially if large or if they block the pelvis. 


uterus when myomata are 
Myomectomy may be per- 


Fig. 894.—Porro CESAREAN SECTION. 
A row of sutures, not taking in the mucosa, closes the stump. In suspected septic cases this may be omitted 
to favor drainage, just the peritoneum being closed, or the cervix may be anchored extraperitoneally in the lower 
corner of the abdominal wound (original Porro). 
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Fie. 895.—Porro CrsarEAN Suction. 
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formed in favorable cases if the woman desires more children. Sepsis in labor, when 
vaginal delivery is undesirable, is the most common indication. In extreme anemia 
from placenta previa and abruptio placent it is the quickest and most bloodless 
way of effecting delivery, and in an old multipara it may be preferable to simple 
cesarean, also if one encounters a ‘‘Couvelaire”’ uterus at section it may be the only 
way to stop the hemorrhage. Carcinoma cervicis, osteomalacia, placenta accreta, 


Fic. 896.—Crrvicat CESAREAN SECTION OR LAPAROTRACHELOTOMY. Frmup Exposep. 


Trendelenburg position. Bladder empty—leave catheter in. Hypo. of ergot. Median incision from pubis to 
about 2 inches below navel (63 inches). Watch for bladder when opening belly. Now a long narrow lap. sponge 
is tucked in horseshoe shape around the inside of the opening. Dotted line shows intended cut which is 2 cm. below 
firm attachment of peritoneum to uterus. This incision varies with the height of the bladder on the uterus. 


intractable postpartum bleeding, rupture of the uterus are rarer indications for 


hysterectomy. 
There are no conditions. The best time to operate is before labor begins. 


The technic is a slightly modified, supravaginal hysterectomy. If the plan of operation 
is known beforehand, the abdominal incision should be nearer the pubis. After the child is de- 
livered, two clamps are put on each broad ligament close to the uterus. Unless diseased, both 
tubes and ovaries are left. Both round ligaments are also clamped separately, or, if they are near 
the tubes, or if the broad ligaments are full of varicose veins, they are included in the first clamp. 
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i hing below the 
i i s. two more are put on the broad ligaments, reaching 1 
eve f od ee oe eee ‘close to the uterus to avoid the hoe Kean ns oe 
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pee teh bore the vaginal paaeetions the point being determined by palpation. It 


| i 


Fic. 897.—Crryicat Cusarnan Section. Drissectina Lowpr Far. 


After incising the peritoneum, it is gently stripped toward the pubis together with the bladder, using the finger. 
Large bleeding veins are tied with fine catgut (rarely needed). The point of raised peritoneum shown in illustration is 
sewed with one suture to the skin of the pubic end of incision, or held with Allis forceps. 


is wise to cut carefully because of the softness of the uterine tissue and its thinness near the bladder. 
T usually cut from the right behind, to the left in front, then strip the uterus from the bladder, if 
need be, forming a new pedicle of the base of the right broad ligament, which is clamped and 
severed last. The ligaments are tied off under the clamps, using No. 2 hardened catgut. Then 
the large vessels are secured by separate individual ligatures. Before removing the clamps it is 
wise to secure perfect hemostasis, because oozing from the veins in the soft tissues may be exceed- 
ingly troublesome. A few through-and-through sutures in the stump may be required, but I 
usually apply them in such a manner as to turn the cut edges of the cervix against each other, 
leaving the cervical canal open for drainage. Now the peritoneum is sewed together after turning 
the ligated stumps in underneath it and uniting them to the cervical stump with a few sutures. 
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Michaélis in 1809 recommended the removal of the whole uterus, and Bischoff in 1880 first 
practised it—a case of cancer. The operation is much more formidable than the amputation of 
the ee The hemorrhage from the cut vagina and bases of the broad ligaments is less easily 
controlled. 

Cesarean section, with amputation of the uterus in clean cases, and with an expert operator, 
has the same mortality as the conservative operation, and the morbidity is decidedly less. Re- 
covery is prompter, less painful, and less complicated than after the ordinary cesarean operation. 
The reason for this is the elimination of the large, involuting, really necrosing uterus, the clearing 
out of the pelvis (less absorption), and the covering in of all raw surfaces by peritoneum. In 
septic cases the mortality is still high—probably near 20 per cent. It isa question if total hyster- 
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Fie. 898.—CrrvicaL Cesarean Section. Dissecrina Upprmr Fuap. 


i i i i the navel to a point which de- 
r flap of peritoneum is made in the same way, being pushed up toward 
eienine betas ond of this uterine incision. Be sure the bladder is pushed down far enough to expose an area of 
lower uterine segment sufficient for the exit of the child. 


would improve the results. In septic cases the wropened uterus is to be brought out, the 
ene partly shied behind it, and walled off by large dry sponges. If the child is dead. one 
proceeds deliberately with the amputation of the unopened septic container. If the fetus is alive, 
unless the operator is very speedy, it is at once delivered as it suffers asphyxia, and then the uterus 


is removed. The object is to keep the peritoneum clean. 


Suprasymphyseal Cervical Cesarean Section.— Since the greatest dangers of 
the classic section arise from opening the peritoneal cavity, the old accoucheurs 
sought to avoid this by delivery of the child through a flank Incision, gaining ac- 
cess to the cervix without incising the peritoneum. Owing to imperfect technic 
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and more imperfect asepsis their patients died, and the operations were forgotten. 
Frank in 1906 disinterred the idea, and since then more than 20 low cervical 
operations have been devised. In some the peritoneum is not opened at all, but 
is peeled up off the lower uterine segment after displacing the bladder to one side 
and then delivery effected. In others the peritoneal cavity is opened above the 
pubis, the general peritoneum walled off by sponges, or the parietal and visceral 
layers of peritoneum temporarily united, and then the child delivered. Various 
kinds of incisions are made—too many for a text-book to discuss. 
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; All oF methods depend on certain anatomic changes which occur in the lower 
igor ete ae the series peritoneum and bladder during pregnancy 
) e soitening and the loosening of the peritone d pelvi ive 
tissues, and to the development of the ieee teri TeneMe ee Wee 
‘ r uterine segment in the latt h 
of pregnancy, and particularly during | jase eRe 
Yor larly ring abor, the cervix is dilated and dra 
cane the De and from its relations to the vagina and the bladder These 
u owe culdesac is usually obliterated. The peritoneum is easily moved on the 
subjacent structures. It is, therefore, possible to elevate this portion of the perit- 
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oneum and to push the bladder off its cervical attachments with great ease, thus 
exposing an area of the cervix and lower uterine segment large enough for the de- 
livery of the child without encroaching on that portion of the peritoneum which 
1s opened in the classic cesarean section. 

In general, these operations fall in two classes, the true extraperitoneal and 
the intraperitoneal. The author recommends Latzko’s method for the first, and 
as the intraperitoneal type the laparotrachelotomy to be now described. 

_ Laparotrachelotomy.—This term is applied to the operation of abdominal 
delivery through an incision in the neck of the womb—trachelotomy. The tech. 


Fic. 900.—CrrRvIcaL CESAREAN SECTION. 


A small opening is made in the uterus close to the upper reflected peritoneum, the index finger inserted to push 
away the cord, if nearby, and to plug a possibly bleeding vessel. Take good care of the spill. Two ordinary, light, 
intestinal clamps are applied to the sides of the proposed incision to stop bleeding from the sometimes large, uterine 
sinuses and more superficial varicose veins. Having care not to clamp or cut the cord, the opening is extended down 
to the bladder with scissors. One can see the cut sinuses, and they should be closed temporarily with Allis forceps 


as the intestinal clamps are removed. 


nic is based on Sellheim’s third method and we have added several features which 
strengthen the scar and guarantee against seepage of the lochia. To avoid repe- 
tition the reader is referred for the details to the legends under the illustrations, 
Figs. 896-907. 

The operation is much simpler if the patient has been in strong labor for 
some time. Uterine action stretches the lower uterine segment and draws the 
cervix away from the bladder. While technically more difficult, laparotrachelot- 
omy may be done before labor, even in the eighth month of pregnancy. 

Complications—Adhesions are very rare, even In second operations. After 
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previous abdominal uterine fixation one may have to work through a broad field 
of adhesions. Hemorrhage has already been discussed (see page 1064). Only in 
placenta previa need it be feared. The woman is already anemic and the slogan 
“save blood,” already emphasized when we studied the treatment of placenta 
previa, applies with the same force. One quart of salt solution is given per rectum 
just before the anesthetic is started or the axillary drip begun. Remember trans- 
The pituitrin is administered earlier, a second dose is injected directly 
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fusion. 


Fie. 901.—CrrvicaL CrsarEan Section. Brineinc Face to FRon?T 


The face of the child is now pulled into the wound b i 

i , ) 7 y means of a fin i i D 
para de Boe ee ror ce Clear the throat with sponges or the vacuum ane ™ pipiens ee eadily 
into the wound, steady it with an Allis, grasping the scalp, and apply forceps as usual (Fig 9022) ee otemeaee 4 


into the uterus or into a vein the instant the head has been delivered, the edges 
of the incision are to be clamped at once with broad tongue forceps the placenta 
is to be removed if hemorrhage begins, then the fundus is famponed The rough 
bed of the placenta is momentarily compressed to determine if it aes a tendency 
to bleed—if SO, the bleeding area is lifted up with a vulsellum forceps and the ridge 
thus created is to be whipped over with a continuous suture of No. 1 plain catgut 
Then the uterine packing is completed and the end of the gauze led into the vapinia, 
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It is removed in twenty-four hours. Right after the patient is put to bed 3 quarts 
of saline solution are given by the rapid drip method per rectum. 

The after-treatment is incomparably simpler than that after the classic ces- 
arean section, to which the reader is referred. Vomiting, tympany, and gas-pains 
are often absent, seldom annoying, and almost never threatening. Fever may come 
from absorption, from suppuration in the wound, from lochiostasis, from pyelo- 
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Fie. 902.—CrrvicaL CESAREAN SEcTION. 

The assistant holds the head steady with his finger. The forceps are applied with the concavity of the blades 
toward the pubis. (In the illustration straight forceps are being used.) Remove all retractors. Sometimes the 
head may be expressed by Kristeller, or squeezed out from the flanks. Deliver the chin first over the upper (navel 
end) edge of the wound and the rest of the head by flexion. Do not hurry. Deliver shoulders slowly and carefully, 
giving time for the uterus to contract. Child may breathe freely now. Nurse gives a full cubic centimeter of pituitrin 
into deltoid muscle. The cord is severed, the child handed to an assistant, then the edges of the wound are grasped 
with Allis or tongue forceps, using as many as are needed to stop bleeding. The separation of the placenta is now 
observed. Manual removal is not done at once—rather wait a few minutes, but do not permit bleeding. Credé 
expression of the placenta is sometimes feasible. Wipe out the uterus carefully and pack temporarily with a long 
laparotomy sponge. We usually pack the uterus with gauze and lead the end down into the vagina, as a routine. It 
is necessary if there is too much bleeding and when the cervix is not open enough. If the uterus is sluggish, inject 


1 c.c. strong pituitrin directly into it and compress aorta. 


ureteritis, from a bronchitis, most rarely from peritonitis. At the first sign of the 
last the wound is to be reopened and drained. If suppuration is suspected, a 
eareful combined examination will determine where the pus is. If in the abdominal 
wound or in the cavity of Retzius, removal of the stitches will give access to it; 
if under the bladder, it may easily be reached by anterior colpotomy or by reopen- 
ing the uterine suture via the gaping cervix. In only 13 of 264 cases did we need 
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to drain the abdominal wound, and in only 1 did we have to reopen the eee 
suture from below. Lochiostasis is cured by giving ergot and pituitrin, the Fowler 
position, and raising the uterus with a finger in the rectum. It is rarely necessary 
to dilate the cervix. ; 
Indications for Cervical Cesarean Section.— (See page 1060.) While the old 
classic cesarean still has the greater vogue the world over, the new cervical method 


oa ee ers, 


Fie. 902a.—CrrvicaL CrsaREAN SECTION. 


If it seems easier to bring the occiput out first, one searches rapidly for the small fontanel and fastens an Allis 
forceps to the scalp near it. The head is now gently turned to bring the small fontanel to the midline, and, lifting 


up the edge of the cervix with an Allis, the forceps blade is slipped underneath. It glides easily around the head and 
the prehension is the ideal or normal one. 


is rapidly displacing it. In Germany laparotrachelotomy is the accepted cesarean, 
in Britain, Kerr and Holland laud it, in America, Hirst, Polak, Beck, Lynch, 
Bailey, and many others have adopted it. Williams has done it thirty times with 
success. Indeed, I beheve that laparotrachelotomy should replace the old classic 
cesarean in all but a few exceptional cases, such as inaccessibility to the parts 


from pendulous belly, kyphoscoliosis, etc., and where instant delivery is required 
to save the child. 
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The advantages of the cervical incision are both immediate and remote. At 
the operation, the spill is limited to the lowest portion of the abdomen: the hemor- 
rhage is less, and more easily controlled, being directly under the eye and finger; 
the omentum and intestines do not come into view; there is less peritoneal shock. 
True, the operation requires greater technical skill, but this should be possessed 
by a man who considers himself capable of deciding whether an abdominal delivery 
1S or 1s not necessary. 


Fie. 903.—CervicaL CESAREAN SECTION. SuTurE oF WOUND. 


While waiting for the placenta, bleeding sinuses in the wound are clamped with Allis or tongue forceps (Fig. 418a, 
p. 500). A few stitches may also be applied, but not tied. After the,uterus is packed, the sides of the wound are raised 
up with Allis forceps. In the picture only two are shown—six or ten may be necessary to clamp vessels. The corner 
retractor (Fig. 686) provides good exposure. Interrupted sutures, No. 2 twenty-day catgut, 1 cm. apart or closer 
if needful to stop bleeding, going down to, but not through the mucosa, and not taking in the fascia. Exceptionally 
where haste is required a continuous suture is used. 


Postoperative complications are much rarer than after the corporeal section. 
Particularly are ileus, gastric dilatation, and peritonitis conspicuously absent. This 
is because the spill is so well controlled, because there was so little exposure and 
manipulation of the peritoneum, and none of the gut or omentum; because the 
uterine closure is in the cervix, accurately coapted, at rest during the healing 
process, and thickly covered by fascia and peritoneum—almost absolutely prevent- 
ing seepage of lochia. Visualize the fundus uteri, heavy, contracting and relaxing, 
making excursions all over the abdomen, and imagine a leaky wound in it! 
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Adhesions are very seldom left, for the same reasons, and rupture of the uterus 
in subsequent labor is much rarer than after the classical operation, there being 
only 11 cases reported up to date. This is because the cervix heals better than 
the fundus, being undisturbed by the uterine contractions. 

The maternal mortality of the cervical operations is less than the classic. We 
have done 620 at the Chicago Lying-in Hospital, with only 6 deaths, and many of 
these cases were unfavorable ones. Three of the deaths were not due to the opera- 


tion, eclampsia, pneumonia. 
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a 
Fic. 904.—Crrvicat CrsaRBan Section. Sreconp Row or Suture. 5 


As Ss S 1s now a we = e refi to catch the auZzi 
econd row of apposition suture pplied; No. 1 Oty day atgut. Ca no 
t & € 


One of the greatest advantages of laparotrachelotomy is that it may be per- 
formed after the woman has had a real test of labor. The mortality of the classic 
section increases with every hour the woman has had pains, and especially if the 
membranes are ruptured (Routh). Being able, safely, to give the woman a good 
test of labor, many operations will be avoided, since nature often surprises with a 
normal delivery when dystocia was predicted. We are doing laparotrachelotomy 
in cases where the classic would not be considered, e. g., after a few attempts with 
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forceps have been made, after several vaginal examinations, and even when there 
is a slight possibility of infection. 

Extraperitoneal Cesarean Section.—Access to the lower uterine segment is 
gained by a dissection similar to that for ligation of the external iliac artery, and a 
knowledge of the anatomy of the spaces of Retzius and of Bogros is essential. 
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Fie. 905.—CrrvicaL CESAREAN Section. THe Imporrant Fascrau Surure. 


j i i i special i ; hat the 
Yow i 7 terine segment is reunited with a special interrupted suture so placed t 
ey bey ee eee Eien 4 beg Occasionally a superficial vein. bleeds and requires a eae ure 
ae C pia catauth P The bladder end of the suture is kept as a tractor to lift the tissues out of the depths of the 
wound until all oozing has been perfectly stanched. 


Of true extraperitoneal operations that devised by Latzko is the best. The 
reader is referred to the illustrations (Figs. 908-912). 


speritoneal method, the true extraperitoneal is not an easy operation, 

i one rots blades off the uterus and raising the peritoneum from its ae ea are 
Laem barat difficult. The longer the pains have acted, the more the uterus has pulled itself off 
fc bladdet a the easier becomes the separation. It is just the cases of prolonged labor where 
the upenition is most useful. Kiistner injured the bladder in 7 per cent. of his cases; ureteral fistula, 
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Fic. 906.—CrrvicaL CesaAREAN SECTION. ANCHORING THE UPPER FLAP. : : 
Now the upper flap of peritoneum is pulled down over the fascia and fastened with a few small single stitches. 


- - =. 


Fic. 907.—Crrvican CrsarEan Srcrion. 
Finally the bladder flap is raised up and sewed with a continuous No. 1 twenty-day catgut, burying the knots 
under the peritoneum, leaving a hardly visible line of suture which the bladder, when filled, completely hides. In 


clean cases the two peritoneal flaps are not overlapped but reunited where cut. The peritoneal toilet is very simple. 
Usually intestines and omentum have not been seen. Drainage is not needed. 
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hemorrhage from the large vessels in the broad ligaments, thrombosis, and a high fetal mortality 
have been reported. Bumm tore the peritoneum in one-third of his operations. N evertheless, 
Kistner and Bumm together report 226 cases, with 4 maternal deaths, less than 2 per cent., again 
a marvelous showing, because many of Kiistner’s cases were frankly septic and half were sus- 
picious. 

At present the adherents of the cervical operations are divided in opinion as to which method, 
the extra- or the intraperitoneal, is the best, with the honors of discussion about even. Does the 
pelvic peritoneum care for an infectious spill as well as or better than the pelvic connective tissue? 
Are the results in extraperitoneal operating in suspect and infected cases (the only ones where it 
is considered) really better than laparotrachelotomy? We cannot enter the controversy here. 
Only years of experience can decide. My opinion is firm—laparotrachelotomy for all but those 
where infection is suspected, then Latzko’s operation, Porro, or craniotomy. 


Fic. 908.—Larzko ExTRAPERITONEAL CESAREAN SECTION. 


iti i i 50 c.c. sterile wate satheter, clamped, remaining in place. 
J r osition. Bladder filled with 150 c.c. sterile water, the catheter, ¢ nin las 
Eon Rarer fe of wound; after thorough orientation aay heel meee ue ue ead Pe aetna 
more t the pubis to about 2 inches from navel, a fingerbreadth left of the me sa ine, n to tl toneum. 
orgies Vodice the latter. Space of Retzius exposed. By deeper and more lateral dissection the spatium 
Bogrosi is opened. 


i is their clai a hem craniotomy 
8 eal the new operations make is their claim that through t 

: de tee an fy be abolished. Unfortunately this is not true. Parturients are sent to 
a hospitals, lacerated and infected, with the child dying or so injured that it dies soon after 
birth ue the frankly infected case and where many attempts at delivery have been made, no 
a Sas is safe, though Kiistner says that the ne ect may ve be pre were 

"al i <o’s ic. she 

i ion 1 ] Id or only suspected, Latzko’s operation competes w1 
aan eaten it may be done unless the conditions demand craniotomy; in older 

y 
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mothers of many children a Porro is preferable. Unfortunately there is no scientific means of 
telling if there are dangerously infective organisms in the parturient canal. 


Cesarean Section on the Dying or Dead Woman.—A fetus will live from five 
to twenty minutes after the death of its mother. Reported cases of longer periods 
are not authenticated. The length of time of survival depends on the suddenness 
of the mother’s death, the child living longer if she dies of apoplexy, accident, 
hemorrhage, eclampsia, or very acute affection than if the agony is prolonged, as 
in tuberculosis, heart disease, etc., though in some of the latter cases the vitality 


Fira. 909.—LatzKo EXTRAPERITONEAL CESAREAN SECTION. 


Vesico-uterine plica is gently pushed upward and medially, whi i 

: i J ally, ile the bladder is worked d 

FE Oe ee ee ee Be sure ee hays as deepest part of the oaceense DL cts Eee 
A wer uterine segment is freed for a small space the rest of the denudation i S f 

the top. Separate at the side as little as possible to avoid the large vessels and ureter, ee er eee set 


of the child is remarkable. Since the mother uses up the child’s oxygen, the latter 
usually dies first. ven before Numa Pompilius, attempts to save the child by 
cesarean section after the death of its mother were made, but the results were so 
poor that most men discountenanced the procedure. In recent times the operation 
has often been done, and the results are more encouraging. If the pregnancy has 
advanced beyond the twenty-sixth week, no delay is to be allowed after life is 
positively extinct, but the belly opened at once. It is not even necessary, legally 
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to obtain the consent of the husband or the family, though for his own protection 
the accoucheur should get it if possible. Bacon, of Chicago, in 1911 proved this. 
Nor should precious minutes be lost trying to hear the heart-tones, because 
several children have been saved when they were inaudible. (See Remy, Fallon 
and Wyder.) 

The Talmudists and the Catholic law demand that cesarean section be per- 
formed on the dying woman to save the child, but this operation, painful to all 
concerned, has rarely been done. If the woman’s death is only a matter of a few 


ag 


Fie. 910.—Latrzxo ExTRAPPRITONEAL CESAREAN SECTION. 
Guided by the fingers, the thin lower uterine segment is incised. Avoid sharp retractors and too violent lateral pulling. 


hours, this being the opinion of a consultation of physicians, and the child is living 
and viable, the operation is indicated, but here, legally, it 1s needful to get the 
written consent of the husband or the next of kin. In practice it may be required 
to prepare for the operation, and, awaiting the woman’s death, to watch the heart- 
tones, operating before death only if the child shows signs of distress. Naturally, 
if conditions are right for a quick delivery from below, this is preferable. In Strass- 
burg a woman with mitral disease was operated on, supposedly in agony, but it 
was only catalepsy, and she recovered. 


es 


Fig. 911.—Latzko ExTRAPu“RITONEAL CESAREAN SECTION. 


Table horizontal. The head is pulled into position for forceps either by means of a finger in the mouth and the 
child delivered as in face presentation, or a vulsellum is fastened to the occiput and thus the head steadied for the 
application of the blades. Deliver slowly. If necessary to enlarge the uterine incision, do it under the eye. A tear 
would extend toward the side where are the ureter, large veins, and the uterine artery. The placenta may be removed 
manually or expressed by Credé. If needed, an injection of pituitrin may be given into the uterine muscle. 


fig. 912.—Larzko EXTRAPERITONEAL CESAREAN SECTION. 


Uterine suture. I always put in three rows. Now draw the i i i iti 
e. J J \ , peritoneum down, bring the blad 
fasten it with a few sutures. Leave a rubber drain in the lowest corner of woul: Perinyee a 
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THE GOTTSCHALK-PORTES OPERATION 


In 1909, and again in 1911, Gottschalk of Berlin recomm i 

i , g ended a two-sta 
the object of preserving the uterus when the woman is infected. Tutene quently a fol Pelee 
of Paris, thought out and performed an identical operation. It is very simple. The unopened 
uterus is delivered, the abdomen closed, watertight, around the cervix, the child and placenta are 
sega ne aperture nek Ren the mass, covered by moist dressings, is exteriorized for four 

> weeks, 2. €., until the infection is gone. Now the belly is r : i 

ee iste ee g@ e€ belly 1s reopened and the clean, involuted 

About 50 cases are on record up to date with a mortality of 

= : : age: ality of 10 per cent. One woman h 

since had a live baby by cesarean section. I have had no personal eepetinies with this HO ie 
as yet, and I think some of the reported cases were thus treated, experimenti causa, but the idea is 
attractive and soon its worth will be demonstrated. I would be inclined to leave the uterus wn- 


res a 


Fic. 912a.—GorrscHaLk-PoRTES OPERATION. 
Side view. Abdomen is protected from the spill by towels and large rubber dam. 


sutured (if there is no bleeding) to get the advantage of free drainage of the infected uterine wall 
—an idea Chaput suggested for the treatment of puerperal infection. 

If Gottschalk-Portes’ procedure proves successful we shall have to rewrite the indications 
for treatment of infected labors. It will restrict Porro’s operation, and give us another alternative 
to craniotomy on the living child. (Lit. Phaneuf.) 
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CHAPTER LXXIII 
MUTILATING OPERATIONS ON THE CHILD 


Unprr this caption will be considered the operations which reduce the bulk 
of the child. Lessened in size, it can be easier gotten through the parturient canal. 
Embryotomy would be a good general term for all the procedures, but it has been 
given a particular significance. 

Craniotomy is an operation which consists in opening the fetal head, the evacua- 
tion of the brain, and extraction by means of a large bone forceps or a sharp hook. 

Perforation is the first step in craniotomy, but is sometimes applied to the whole 
operation. 

Cranioclasis is the third step in the operation, and is also sometimes applied 
to the whole operation. The instrument, which is nothing more nor less than a 
large, strong, especially constructed bone forceps, is called a cranioclast. 

Cephalotrypsis is an operation in which the head is crushed by means of a 
powerful forceps supplied with a compression screw, no perforation of the head being 
made. The instrument is called a cephalotryptor, and was invented by Baude- 
locque, the nephew. It is an obsolete operation. 

Decapitation means what it says,—amputation of the head,—and is accom- 
plished either by means of a blunt hook or a sickle-knife, the écraseur, or scissors. 

Embryotomy is applied to decapitation, to the section of the fetal trunk, or to 
the opening of the body cavities. 

Exenteration means disemboweling the fetus to diminish the size of the trunk. 
It is the same as evisceration. 

Brachiotomy means section of an arm. 

Cleidotomy is an operation done by Ferondi in 1877 and introduced by Herbert 
Spencer in 1895. It consists of section of the clavicles, and is used when the 
shoulders are too broad to pass, the head being delivered and the child dead. 

Spondylotomy is section of the spinal column. 


Before forceps and version were known, removal of the child piecemeal was the only means 
the ancients had of accomplishing delivery in cases of mechanical obstruction. Fig. 913 shows 
some of their crude instruments. Until 1830 the sharp hook was mostly used for extraction, and 
it tore turough the bladder and rectum as often as it safely delivered the head. 


Craniotomy.—I ndications—(A) On the Dead Child——No accoucheur should 
have any compunctions about mutilating a dead child, yet I have seen the most 
atrocious operations carried out by physicians in order to avoid the necessity of 
perforating a piece of lifeless clay. Either they fear opprobrium, or they overrate 
the dangers of craniotomy. Craniotomy is chosen, the fetus being dead, when an 
indication arises for the immediate termination of labor. Craniotomy is less danger- 
ous than the forceps, especially if the child is large, the pelvis small, or the soft 
parts unprepared. It is the rule for hydrocephalus. Sentimental reasons advanced 
by the family should not stand in the way of the accoucheur’s doing the best for 
the mother. 

When the child is surely dead, even if there is no indication for the immediate 
termination of labor, perforation of the cranium and reduction of its size may be 
desirable. This is true of primiparaa—we wish to save the levator ani and pelvic 
outlet from overstretching, and, further, it is thus possible to shorten the time of 
labor. It would perhaps be best in such cases to perforate the cranium, evacuate 
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a large part of the brain, and leave the expulsion to n i i 
unless the family is intelligent, objections will be Beane Ree aa 
child, or even its death may be ascribed to the attendant. In delivery of the after- 
coming head, the fetus having died, hurry should cease, and the head be perforated. 
It is not wise to delay too long, since much blood may accumulate behind the head 
(B) When the child is living, the indication for craniotomy is dreadfully fer 


= 
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Fic. 913.—Types or Desrructive INSTRUMENTS. 


a, Ambroise Paré; b, Andre de la Croix; c, Ambroise Paré; d, Levret; e, Burton’s perforator; f, Smellie’s scissors; 
g, Meigs; h, Mauriceau; 7, trephine of Braun; J, Pajot; k, Ambroise Paré; 1, Lusk’s cephalotribe; m, Tarnier’s basiotribe 
(recommendable) ; 7, C. Braun’s cranioclast. 


to place. Nowhere in all medicine does so heavy a responsibility rest on the medical 
attendant. He is judge, jury, and, perhaps, executioner of an innocent baby, and 
he can hardly be blamed if he shrinks from the painful task. It is imperative to 
have consultation whenever the question of craniotomy on the living fetus arises. 
The decision will rest not alone on scientific grounds, as we shall show directly. 


In practice, craniotomy will come up for consideration in cases of moderately 
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contracted pelves, in incorrigible occipitoposterior positions, face and brow pres- 
entations, when the child has suffered much from injudicious operating and tumors 
blocking the passage. Regarding the course of conduct of contracted pelves, the 
reader is referred to the appropriate chapter. The conditions almost always met 
are these: ‘The woman has been in labor many hours or even days, unclean hands 
have frequently examined her, attempts at delivery with the forceps have failed, 
the vulva is torn and bruised, the cervix hangs in shreds, the urine 1s bloody, the 
child is injured or perhaps dying. Here there is only one course—craniotomy. 
The responsibility for the death of the child rests on those who conducted the 
labor up to this point. On the other hand, if the woman is not injured, not in- 
fected, and the child is in perfect condition one is not justified, at least from a, 
scientific point of view, in doing craniotomy. 


Pinard and a few Catholic authors demand the abolition of craniotomy on the living child, 
but the overwhelming majority of obstetric authorities declares this extreme position untenable. 
All, however, agree that the necessity for destroying the child is less and less frequent as the 
diagnosis of spacial disproportion is earlier discovered, giving a chance for cesarean section and 
pubiotomy. It follows, therefore, that craniotomy will be more frequently performed in home 
practice. In a good maternity the necessity for sacrificing the babe will be of the rarest occur- 
rence. For centuries craniotomy was the opprobrium of obstetric science. It is this no longer in 
the science, but remains such in obstetric practice. The newer methods of cesarean section bid 
fair to bring the necessity for craniotomy on the living child almost to the vanishing point. 

Legally, the mother has a right to demand that she be exposed to no unusual danger for the 
sake of her child, and she may refuse to do so even at the request of her husband. Also, she has the 
right, even if opposed by her husband, to run added risk for its sake if she wishes. The legal status 
of the unborn child is still unsettled (Kiernan). At present it is part of its mother, and has no 
legal existence until the cord is cut. The mother may recover damages for its loss by wilful or 
negligent means, though itself it has no redress if it survives the injury. The moral and ethical 
aspects of the question are too broad to be more than mentioned here. The stand of the Catholic 
Church has been alluded to,—“‘ Non Occides!’’—and in such families the attendant is guided by the 
word of the priest, who is always to be summoned. If the accoucheur is convinced that the cesa- 
rean section demanded would kill the mother, he may retire from the case. On the other hand, if 
the family insists on the sacrifice of the child, when the accoucheur feels that there are good chances 
for a successful cesarean section, he should likewise decline, but, legally, he must stay by the pa- 
tient until another qualified practitioner has assumed charge. 

Is consent of the patient or next of kin necessary? Legally, yes—indeed, the attendant 
could be held for malpractice if the mother suffered injury from an operation less safe than a 
craniotomy, performed without her consent. The facts of the particular case are to be laid, un- 
varnished, before the family for decision, which is their right. Here much depends on the abil- 
ity of the accoucheur in prognosis, for he has to evaluate the condition of the mother and of the 
babe and to foretell their probable chances of life and health, admittedly a very difficult and deli- 
cate task. After all, the family will usually rely on the accoucheur’s judgment, and he will be 
immensely aided and comforted by adherence to the Golden Rule. 


After craniotomy it is the accoucheur’s bounden duty to warn the family that 
the next labor should be so conducted that a child-life saving operation may be 
done. A second craniotomy is criminal. 

In posterior occiput positions not amenable to the usual treatment, and where 
the forceps fail, craniotomy may be necessary, if the patient is at home far from 
competent help. Forced forceps deliveries here, as well as in face and brow pres- 
entations with the chin posterior, are equivalent to craniotomies as far as the child 
is concerned, but have not the saving grace of the latter in sparing the woman from 
serious, often fatal, mutilations. Let no man pride himself on having accomplished 
a hard operative delivery with a whole but dead child. Let him ask himself if 
craniotomy had not been more humane. In the well-equipped maternity laparo- 
trachelotomy will usually help out such a distressful situation. 

Craniotomy is not a good operation when a tumor is impacted in the pelvis. 
Necrosis of the tumor often ensues. 

Conditions.—The pelvis may not be too contracted. Barnes believed it pos- 
sible to deliver a mutilated fetus through a conjugata vera of less than 2 inches, 
but most authors place the limit at 6.2 em. for flat and 6.5 em. for generally con- 
tracted pelves. Naturally, these figures must be raised if the child is of unusual 


size or hardness. The cervix must be well dilated or easily dilatable—the more, the 
better. d 
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Technic.—In addition to the special instruments for craniotomy, all those used in a forceps 
operation should be boiled. Naegelé’s perforator (Fig. 914) is one of the best, but the trephine 
makes a larger opening in the skull, and the vagina is less likely to be injured by spicule of bone, 
which is also true of the rubber gloves of the accoucheur (Fig. 915). For crushing the perforated 
head the best instrument is Zweifel’s cranioclast (Fig. 916). It has three blades, and while more 
difficult to apply than the generally recommended Carl Braun instrument, it does better work. 


The head is steadied by an assistant from the outside, or seized by means of a 


Fig. 914.—NarGELh’s PERFORATOR. 
strong vulsellum forceps sunk into the scalp. In some cases I hold it with the 
obstetric forceps. Under cover of the whole hand the perforator is introduced and 
applied to the most accessible portion of the head, care being taken that it does not 
glance off, which advice is co be specially heeded when the cutting perforator is 


Fie. 915.—MartTIN TREPHINE. 
Made more easily cleansabie by the author. 


used (Fig. 918). It is also possible to expose the head by specula and do the opera- 
tion by sight. After the opening is made, one finger is hooked into it, then the brain 
matter is thoroughly broken up by means of a long forceps, taking special care to 
tear the tentorium and destroy the medulla, this to avoid the painful experience of 
seeing the child gasp after delivery. ‘Two cases are recorded where the child lived 
a while in spite of the mutilation. Now the cranium is washed out with a stream 
of sterilized water, an operation facilitated by the cannula shown in Fig. 917. 
The third step of the operation is crushing the empty skull. The middle blade 
of the cranioclast is introduced through the opening in the cranial vault and bored 
into the base of the skull, until it is solidly fixed here, with its convexity, indi- 
cated by a little sign on the handle, directed toward the face. In order to insert 
this blade properly one must depress the perineum strongly, and one obtains 
the securest hold by screwing it into the foramen magnum. The head being 
thus steadied the first outer blade is laid over the face, in a manner similar to 
the application of forceps. By means of the compression screw the two are 
brought slowly together, but after they are locked and before they are tightened the 
accoucheur should assure himself that nothing 1s caught in the grasp of the jaws. When 
the handles are in contact, the two are locked with the hasp, then the third blade 
applied and also screwed down tight. The fourth act—extraction—is done with 
the same care and gentleness as the forceps operation, and the proper mechanism 
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ld be followed. ‘There is no occasion for hurry. Frequent examina- 
ee ee determine if the head is following, to preserve the parts from injury 
by spiculze of bone, which may be sharp and piercing, and to aid in stripping the 
cervix back over the head. If the instrument is well applied, it will not slip off. 
Spicule or sharp edges of bone are removed by means of the Mesnard-Stein for- 
ceps (Fig. 919). The perineum is to be preserved by slow delivery—at least, the 
woman should be spared the injury of this structure. 


Eee Se tae panne me | k j 


Fic. 916.—Auvrnor’s Mopirication or ZweEIFE.’s 
CRANIOCLAST. 

Little sketch shows how the center blade is bored 
into base of skull to hold the head, while the outside, 
crushing blades of the cranioclast, are applied and 
screwed together. 


Fic. 917—AuvtTHor’s MopiFicaTION OF ZWEIFEL’S 
CRANIOCLAST. 

The same instrument as Fig. 916, used as a 
cephalotribe after being assembled by means of the 
little plate, 2. The cannula at the side is for break- 
ing up and evacuating the brain. A rubber catheter 


is pushed through it and the cavity irrigated with a 
forcible stream of sterile water. 


In many cases, after the head is delivered, the shoulders are arrested. It is 
not prudent to use force. The size of the shoulder-girdle is reduced by the operation 
of cleidotomy. One hand searches for the more accessible of the two clavicles, and 
under the guidance of this hand the tip of the decapitation scissors is passed to a 
point on the neck of the child adjacent to it. With tiny snipping motions the points 
of the scissors are pushed under the skin of the neck, and, guided by the fingers, a 
clavicle is reached and cut. The other is treated the same way. It is now possible 
to deliver the trunk of the child. In very exceptional cases the sternum must be 
bisected and the chest emptied—this in cases of monsters or anasarca. If delivery 
of the trunk still causes difficulty, one arm may be brought down and traction made 


on it, or, better, the blunt hook is passed into the axilla and combined traction made 
on it and the head. 
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If the craniotomy is performed in face presentation, the perforation is made 
through the glabella or through one eye, using the Naegelé instrument. 


= 


Fic. 918.—P®RFORATION WITH TREPHINE. 


In all cases, as soon as the mouth of the child is accessible, the throat is to be 
stuffed full of wet cotton, because sometimes the elasticity of the chest causes the 


Fic. 919.—Mesnarp-Srrrin Bone Forceps. 


child to make a sort of inspiration which the bystanders mistake for a gasp and 


evidence of lie. 
Craniotomy on Aftercoming Head.—One may puncture the skull through 
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either the roof of the mouth or the occipital plate. I prefer the former as it helps 
break up the massive base of the skull, and does not disfigure the head. The jaw 
is pulled down, and the Naegelé perforator is slowly bored through the hard palate; 
by spreading the instrument and twisting it around in all directions a large hole 
is reamed out. After breaking up the brain with a long forceps it is easy to wash 


J 
Fic. 920.—INSTRUMENTS FOR DECAPITATION. 


a, Arabian; b, Ambroise Paré; c, Abulcasis; d, Baudelocque; e, Van der Ecken; f, ier’ 
’ : » Al sis; d, jelocque; e, Var n; f, Tarnier’s embryotome; 
mier; h, Braun’s hook; 7, Dubois scissors; 7, Ribemont Dessaignes’ aera saw. ne faders 


Fie. 921.—Dercapiration Scissors. 


it out with a douche. A few tractions are made to if 1 
follow. Perhaps it is too hard to collapse. eS 
The solid blade of the cranioclast is inserted 1 
, st is through the opening in th 
skull, and another laid over the face. While desirable ib as not Geis e 
to put on the third blade. If extraction fails with two blades (rare), the body of 
the child must be got out of the way to provide room for the insertion of the third 
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blade. First the skin of the neck is cut all around to make a cuff for the protec- 
tion of the mother’s soft parts in all subsequent manipulations; this cuff is pushed 


up and the spine severed near the head by means of heavy Siebold scissors. The 
head is now readily accessible. 


? 


Fic. 922 —DxcariraTion Hook. 


Fig. 923.—DEcAPITATING WITH JARDINE’S HooKk. 
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It has been advised to decapitate the child as routine, after perforation, then 
to seize the stump with powerful vulsellee and with the head thus securely held, to 
apply the cranioclast or cephalothryptor. It is good to know an alternative pro- 
cedure, since this operation is occasionally very laborious. 

Decapitation.—Hippocrates did decapitations, using a curved knife. It is 
the rarest of all operations, nowadays, owing to the general improvement of obstetric 
practice. Neglected transverse presentation is the usual indication, but sometimes 
it is needed to decapitate the first of interlocked twins, and, still more rarely, in 
the treatment of double monsters. The conditions for the operation are the same 
as for craniotomy, and the same question will arise as to the propriety of performing 
it when the child lives. In neglected transverse presentations, however, it is most 
exceptional for the child to be found alive. Of prime importance in these cases 
is an accurate knowledge of the state of the uterus. If the lower uterine segment is 
excessively thinned, indeed, on the point of rupturing, decapitation should be 
superseded by evisceration, because this operation will not increase the distention— 
rather the opposite. If the shoulder is wedged deeply into the excavation, the neck 
being stretched almost parallel with the long axis of the fetal body, evisceration is a 
better procedure and requires no special instruments. If the neck is readily ac- 
cessible and the uterus not dangerously thinned, decapitation is a very satisfactory 
operation. Figure 920 shows some of the instruments used for severing the neck. 
Carl Braun’s hook has been modified by Jardine by making the inside somewhat 
sharp—an improvement. I have usually performed the operation as here described, 
all under the guidance of the hand, but I can see advantages in doing it with the 
aid of sight, the field being exposed by broad specula and the neck being pulled 
down with the hook or powerful vulsella. 

Decapitation with the saw, illustrated in Fig. 920, 7, is a more surgical and 
a safer procedure (the thinned out lower uterine segment is not endangered by 
twisting the head), but the instrument is available only in large maternities. 


First Act—To make the neck more readily reached, traction is put on the arm. Passing 
the whole hand into the vagina, the neck is encircled by two fingers and the thumb. Guided by 
the latter, the hook is passed over the neck, where it is firmly pulled into the soft parts. No 
attempt to twist should be made until the hook is well placed and the fingers are apposed to the 
thumb, thus encircling the neck and guarding the mother’s tissues from injury. Now the handle 
is twisted, slowly pulling at the same time, turning the knob in the direction of the head. The 
first half-turn breaks the cervical spine, after which the hook takes a deeper hold on the muscles, 
and a full turn severs these. The skin now remains, and this is packed into the hook by means of 
the fingers, and a few complete turns cut it with the cleanness of a knife. Sometimes a few tough 
shreds must be severed with the scissors (Fig. 921). 

Second Act.—Extraction of the trunk is made on the prolapsed arm; only rarely is it neces- 

sary to open the chest or apply the hook to the trunk. The neck must be covered by the fingers 
during delivery to protect the vagina from being pierced by spiculz of bone. 
‘ Third Act.—Delivery of the head is accomplished by expression from above, traction on the 
jaw from below, or, if need be, by forceps or even craniotomy. In the latter instance the head 
must be firmly fixed either by the forceps or by strong vulsella. Sharp projections of bone may 
do much damage if unobserved. 


Evisceration.—In cases of arrested delivery of the child, in conduplicatio cor- 
pore (see p. 664) the neck is inaccessible to the hook or the scissors. Exenteration is 
the best operation. A large hole is made in the chest with the scissors, several 
ribs being resected. With the fingers the entrails are pulled out—first out of the 
chest, then, after boring through the diaphragm, out of the abdomen. Usually 
the body collapses, and the child can be easily extracted, but if there is the least 
resistance, thespinal column should be cut through with the scissors (spondylotomy), 
a perfectly safe procedure, since the instrument operates inside the body of the child, 
the maternal soft parts being protected. Now the extraction may be made by 
pulling on the arm or pulling down the feet of the child, or by hooking the blunt 
hook over the spinal column. 

In concluding the author cannot refrain from sounding a warning. Every 
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hospital should have a complete set of destructive instruments. They are, in ef- 
fect, constructive. Often, for the want of them, or a man skilful enough to use them, 
cesarean section is performed. As these cases are always the protracted, the 
neglected, the botched, the infected labors, the mortality of the mothers is frightful. 
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CHAPTER LXXIV 
INDUCTION OF PREMATURE LABOR 


Tuis means the artificial interruption of pregnancy, after the child has become 
viable, but before term. Louise Bourgoise, midwife to Mary of Medici, in 1608 
introduced the operation of inducing labor prematurely as a therapeutic measure. 
Smellie did it in 1756, and in 1793 Denman reported 20 cases of induced premature 
labor for contracted pelvis. In all probability, according to Kleinwachter, the 
ancient Greeks performed abortion for the same reason. Soranus, of Ephesus, in 
the second century, mentions it. 

Indications.—There is hardly any condition affecting the pregnant woman that 
may not give the indication for emptying the uterus. The most common are— 
first, contracted pelvis, the idea being that a small fetus will pass through easily; 
and, second, diseases which affect the health of the woman so deeply that it is feared 
she will not survive until term, or that the inroads on her constitution will be such 
as materially to shorten her life. The indications may be grouped under five 
headings: 1. Contracted pelvis. 2. Diseases which are incidental to pregnancy. 
3. Diseases accidental to pregnancy. 4. Habitual death of the fetus after viability, 
but before term. 5. Prolonged pregnancy and overgrowth of the child. 

For contracted pelvis see p. 761. Under diseases incidental to pregnancy see the 
chapters on Eclampsia, Toxemia, Chorea, Pernicious Vomiting, Pernicious Anemia, 
Placenta Previa, Abruptio Placente, Psychoses, Multiple Neuritis, Impetigo 
Herpetiformis, Polyhydramnion, Hydatidiform Mole, ete. The keynote of the 
treatment is to stop the gestation at a point before either mother or child, or both, 
are in danger, either to life or to health. 

Under diseases accidental to pregnancy see the chapters on Bright’s Disease, 
Tuberculosis, especially of larynx, Heart Disease, Diabetes, Retinitis, Psychoses. 

A very interesting condition is the habitual’death of the child after viability, 
but before term. In apparently healthy women successive children die, either 
just before labor or directly after. Sometimes the boys die, the girls live. The 
causes are mostly unknown. Syphilis is the most common, and my practise is, 
even if no history of the same is forthcoming, and even if the seroreaction of both 
parents is negative, to submit both to a mild mercurial treatment. An occasional 
success has encouraged me to continue this plan. During pregnancy this pill is 
administered three times daily: Hydrargyri iodidi rubri, gr. 35; Ferri carbonatis, 
gr. ij; Acidi arseniosi, gr. sy. Bright’s disease in a latent form explains a few cases; 
anemia and constitutional disorders, diabetes, adiposity, and hypothyroidism a few 
more. Smith says hypothyroidisin causes stillbirths in sows. Infection of the 
decidua and ovum from a distant focus (e. g., tonsil, teeth), without doubt, may kill 
the fetus and thus terminate successive pregnancies, as I pointed out many years 
ago (See Lit.). Often enough no cause can be found. Without doubt, the husband 
is sometimes to blame, and I am convinced that some men cannot’ produce a 
spermatozoid capable of giving the normal ovum sufficient life impetus to carry 
it through a full gestation. This has been observed in alcoholism, lead-poisoning, 
in tobacco-workers, x-ray operators, and even without apparent reason. The role 
of bacteria issuing from pus pockets in the male urethra and reaching per coitum 
the ovum has not yet been studied. The treatment of such cases is causal, and 
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in addition to this good results have been observed in a complete reversal of the 
usual mode of life. For example, a man overloaded with business cares may be 
sent, with his wife, to spend six months in camp on the plains or in the mountains. 

If the exact time when the children usually die is known, labor may be brought 
on a few weeks before this. In some of these cases every alternate child dies, or 
the habit is broken up from some cause or other. It will be noticed that this indica- 
tion is precarious, but most authors allow it. 

Prolonged Pregnancy and Overgrowth of the Child—Some women habitually 
go over the usual period of pregnancy, and not seldom the child dies or suffers so 
much during delivery that it succumbs shortly after. In these cases the cranium 
is usually hard and angular, the bones stiff and unmoldable, the flesh firm and un- 
pliable, and the body-length increased. In some instances the child as a whole is 
of greater size than ordinarily, and the mechanical labor difficulties are pronounced. 
I have already (p. 682) discussed this subject, and stated that my practice is not to 
allow the women to go too far beyond term. Some women come to the accoucheur 
giving a history of difficult labors with immense children. It is wise to accept the 
story with much reservation, because often, for various reasons, the previous 
attendant will exaggerate the size of the child, and again the patient herself will do 
the same, sometimes forgetting. Nevertheless, such a pregnancy requires watching, 
and if the child actually does grow too large, it is best to interrupt it. 

Conditions.—The child must be living and viable in all cases where the preg- 
nancy is terminated in its interests. It may not be deformed. <A child delivered 
before the thirtieth week of gestation has but little chance of survival. Speaking 
broadly, with every week of gestation after this period the child’s chances improve 
10 per cent. In determining the size of the child by palpation the possibility of 
twins is to be borne in mind. 

The pelvis may not be too markedly contracted, it being generally conceded 
that in pelves below 7 and 714 cm. the outlook for an infant, even at the thirty- 
second week, is dubious. 

The condition of the mother must be such that she will probably live through 
the operation. Although several cases are on record of the operation being done 
on a moribund woman, actual practice seldom justifies it. The consent of the 
mother or next of kin must be obtained, and in all cases a consultation is essential, 
first, because human judgment is fallible, and, second, to avoid legal entanglements 
later. A written statement is desirable. 

The Prognosis.—In a collection of 2200 cases Sarwey found a maternal mor- 
tality of 1.4 per cent.—0.6 per cent. due to infection, but part of this may have been 
due to causes not inherent in the operation itself. Nowadays, with our perfected 
technic, the induction of labor should be without mortality ascribable to infection 
carried in by the accoucheur, but it is not possible always to avoid infecting the 
woman with virulent bacteria already present in the genitalia, for example, in 
gonorrhea, in the urine from a ureteropyelitis, even those of the ordinary vaginal 
flora. If, as not seldom happens, the operation requires repeated internal manipu- 
lations extending over several days, the streptococci in the vagina, given blood, 
bruised tissue, and a depressed woman, acquire invasive virulence; therefore it is 
not uncommon in prolonged cases, in spite of the most painstaking aseptic technic, 
for the patient to have fever, and in a few cases fatal sepsis may arise. 

The morbidity is not small. Dilatation of the cervix is usually imperfect 
and lacerations are common, which is also true of the pelvic floor toa less degree. 
Operative termination of the labor is oftener required, which carries with iv the 
dangers so often referred to. If the uterus is very sluggish, the various operations 
have to be repeated day after day. Such cases act badly on the nervous system of 
the patient. In a few cases on record the attempt to get the uterus to act had to 
be abandoned, and the pregnancy went to term. Some of the methods employed 
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are not without danger—the insertion of a bougie, for instance, may detach the 
placenta. : 

For the child, the general mortality is from 30 to 60 per cent., depending on the 
period of pregnancy and the indication which demanded the interference. Ahlfeld 
collected the authentic cases of very premature children, and found 19 of weights 
ranging from 500 to 1000 grams that survived. Ylppoe made a most exhaustive 
study of the early life of premature infants. The child of a sickly mother will 
have less chance of survival than one from a healthy parent. The dangers be- 
setting the child in passing a narrowed pelvis are to be carefully weighed. Nowa- 
days specialized obstetric nursing and the scientific incubator have done much 
for the premature infant. The presentation of the child has much to do with the 
prognosis, that of the breech being partictilarly unfavorable. It is best to secure 
cephalic presentation béfore operating—at least, perfect dilatation of the parturient: 
canal—to make the exit of the tender child the easiest possible. 

Technic.—Of the 20 or more methods thet have been recommended, only a few 
are practised, and the selection will depend on the urgency of the case, the rapidity 
with which it is necessary to empty the uterus, and individual preference. 

Puncture of the Bag of Waters——This is the oldest method, mentioned by 
Denman in 1793, as the generally known, probably only, one. Any long-pointed 
instrument may be used, as scissors, but where obtainable, a thin trocar is better. 
By forcing the head down into the cervix, by allowing the water to trickle away, 
not to rush out in a stream, better, using the Sims’ position, prolapse of the cord 
may be prevented. If the head is movable and prolapse of the cord likely, it is 
wiser to substitute another method. In primipare, with a closed cervix, the dis- 
advantages of a dry labor are to be borne in mind. Puncture of the membranes is 
the most certain of all methods, and may be used when other, milder means fail. 
An overdistended uterus is to be handled gently—a slight increase in its hydraulic 
pressure may burst it. : 

Bougies—Krause in 1855 introduced one or two elastic solid bougies into 
the uterus between the membranes and the wall. In 2 cases of my own the placenta 
was encroached on, with severe but controllable hemorrhage. The bag of waters 
may be punctured, and I think the danger of infection is higher than with other 
methods. In a case seen in Berlin, necrosis of the track of the bougies was found 
postmortem. 

By the light of broad specula the cervix is exposed, and two No. 24 French size, 
soft-rubber bougies, soaked in 4 per cent. mercurochrome, are passed into the uterus, 
going to either side, behind, in the direction of the least resistance. If the least 
blood appears, both are to be removed and the vagina packed. Next day an- 
other method of induction, usually puncture of the membranes, is to be practised. 

Dilatation of the Cervix.—Hydrostatic dilatation of the cervix is often used to 
hasten labor and in the treatment of placenta previa. A bag in the cervix both 
dilates it and stimulates the pains. The technics have already been described. 
When the bags are used simply to start labor-pains, the small sized ones are selected. 
Pains usually come on within six hours, but often subside immediately the bag is 
expelled, requiring the insertion of another. Sometimes the pains do not come on 
for several days, even if larger and larger bags are put in every twenty-four hours. 
It cannot be denied that sometimes the bag displaces the head and allows mal- 
presentations and prolapse of the cord to occur, killing the baby. 

Packing the cervix and lower uterine segment with gauze is a favorite method 
of the author. It is illustrated in Fig. 791. Under the guidance of the fingers, 
or in the view provided by broad specula, and with the cervix drawn down by 
vulsellum forceps, a strip of gauze 3 to 5 yards long and 3 inches wide is snugly 
and evenly placed in the lower part of the uterus and the cervical canal. 

Sometimes the separation of the membranes, by swinging the finger around the 
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lower pole of the uterus, is enough to bring on contractions (Hamilton). I have 
used this method at term with labor imminent. 

__ Medicines.—The old combination, quinin and castor oil, will bring on labor 
(Gf the woman is at or over term) in about 30 per cent. of cases. In rare instances 
the pains are tetanic and jeopardize the child. (See Williamson). Occasionally 
quinin can cause the death of the fetus in utero (Gellhorn). 

Pituitary extracts are dangerous when used as they are at present. I know 
of one rupture of the uterus, and, therefore, proceed warily (vide infra). Temesvary 
is experimenting with thymus extract as an oxytocic. 

Author's Practice-—Where there is no great hurry, my practice is as follows: 
One trial of quinin and castor oil is made. The oil is given at 8 Pp. M., and quinin, 
gr. v, as soon as the bowels begin to act. At the end of twenty-four hours, if 
there is no result, the patient is prepared as for any major obstetric operation. 
Under the strictest aseptic precautions the cervix is dilated with the finger-tip and 
straightened, then the region just aboye the internal os is loosely, and the cervical 
canal tightly packed with gauze, as described on p. 967, leaving no ends hanging 
out the vulva. I usually do this about 5 e.m. The patient is allowed a light supper. 
Pains usually come on by 3 or 5 o’clock the next morning, and as soon as they 
are well established, the gauze may be removed. If pains do not come on by 
5 Pp. M. the next evening, a medium-sized Voorhees bag is inserted. While the 
uterus may not have gotten into regular action, some pains always have occurred, 
and they have softened the cervix and produced some effacement. If, next morn- 
ing, regular pains have not set in, the membranes are ruptured, and now, with 
very few exceptions, the labor goes on quickly. 

In a few cases I combine minute doses of pituitary extract with the quinin 
and oil, as follows: One hour after the quinin, } minim of a standard pituitary 
preparation is given, hypodermically; fifteen minutes later, exactly 1 minim; in 
twenty minutes, 2 minims, and if there is no effect, in twenty minutes, 3 minims. 
The medicine must be given by an accoucheur, who listens to the fetal heart al- 
most constantly and notes the uterine response. He has by him a can of ether 
wherewith to check untoward action of the uterus. 

Since Hofbauer has shown that pituitary extract applied on cotton in the 
nose is absorbed, and that too strong effects can be controlled by quick removal 
of the tampon, I have tried thus to induce labor. Will reserve judgment for a 
while. My small experience warns to care. 

In cases where emptying the uterus is urgently needed—edema pulmonum, 
cardiac decompensation, eclampsia and preéclampsia, and in hemorrhagic disease, 
pulmonary tuberculosis, thyrotoxicoses, etc., abdominal delivery is preferred— 
laparotrachelotomy under local anesthesia. In the exceptional multipara with 
relaxed cervix—vaginal hysterotomy. 

Where the urgency is less acute, especially in multipare, puncture of the 
membranes and insertion of a balloon dilator will usually suffice to induct pains. 

Irregular uterine action, abnormal contraction rings, malpresentations and mal- 
positions of the fetus, insufficient dilatation of the cervix, nervous exhaustion, sleep- 
lessness, prolonged anxiety of the patient, fever, prolapse of the cord, lacerations 
of the soft parts, operative interference, postpartum hemorrhage, and many 
other grave and less grave complications must be expected when you induce labor. 

Premature children suffer severely from the traumatism of labor. Breech de- 
liveries are especially fatal to them, therefore version, as a rule, is contraindicated. 
They are prone to fracture of the bones, cerebral hemorrhage, and atelectasis 
pulmonum. For these reasons I often do laparotrachelotomy to guarantee the life 
of the baby, especially if this is to be the mother’s only one. 

If delivery is effected by forceps, episiotomy 1s desirable to spare the head the 
perineal pressure. After delivery it is essential that the lungs be well inflated, that 
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the infant be kept warm, and that it be placed in a properly ventilated and disin- 
fected incubator. Mother’s milk and good nursing, however, are more important 
than the incubator. The best results are obtained by combining the three. 

For the sake of completion a few obsolete and dangerous methods may be 
named: Puncture of the membranes high up in the uterus with a trocar; intra- 
uterine injection of water, hot and cold, of glycerin, milk, ete.; the Kiwisch douche 
—a stream of hot water against the cervix; carbon dioxid water irngations of the 
vagina; vaginal tamponade; colpeurysis; electricity; the «ray; irritation of the 
nipples; medicines, as cimicifuga, ergot, cathartics, etc. (Literature in Williamson). 

Induction of Abortion.—This operation has been done since remotest antiq- 
uity, and in savage as well as civilized lands. By some it was done to prevent 
overpopulation, and was a recognized procedure; by others to avoid the discomforts 
and dangers of the function of reproduction, or even the disfigurement of the person 
wrought by gestation, as in decadent Rome. The child was considered to be with- 
out a soul—only a growth on its mother. As a therapeutic measure, abortion was 
done long before Christ; indeed, the production of abortion by a physician for 
other reasons was considered unethical, as witness the oath of Hippocrates. The 
ancient Jews considered abortion a great sin, but admitted it as a means of cure of 
disease affecting the mother. The promulgation of Christian principles did much to 
stop the practice, at least openly, and soon the law made it a punishable offense. 
(See Lecky, History of European Morals.) 

One of the saddest commentaries on our modern “civilization,” in a so- 
called religious and ethical era, is the prevalence uf criminal abortion. A young 
physician is not long in practice before he is approached with the request, in a 
hundred ways, open or concealed, to perform a criminal abortion. Not alone the 
single woman, but the married, will come. All arguments will be brought to bear— 
that of friendship for a stricken family, the disgrace of a child under untoward 
circumstances, the impossibility of caring for a large number of children, ill health, 
even gold will be offered. The physician should allow none of these things to in- 
fluence him to do an abortion, because, first, it is murder, and conscience will make 
his later days miserable; second, it is a criminal offense, and, performed in the way 
most of such operations have to be done, infection will likely follow, and perhaps 
death of the patient, with a prison term for the perpetrator, in the perspective; 
third, accidents, like perforation of the uterus and anesthetic deaths, are not un- 
common; fourth, if he does it once he is a lost man,—the woman, no matter how 
firmly she has been bound to secrecy, will tell her friends, and soon his reputation 
as an abortionist will be established. There are other reasons, but the conscientious 
physician will not need any at all. A word of warning: Let the inexperienced 
physician beware of simulated disease. A woman will read up on some disease 
which she knows sometimes gives the indication for abortion, and will try to impress 
the doctor that she is deathly ill. We cannot discuss here the many legal points 
involved in cases of rape and in abortion in general. See Hartman, Olshausen, 
and Peterson, Haines, and Webster. The position held by the Catholic Church 
is clearly set forth by Rev. E. J. Burke. 

Therapeutic abortion is rarely indicated, and lately our general therapy has 
improved so much that few affections justify its performance. (1) Contracted 
pelvis with a conjugata vera below 6 cm., mentioned by Soranus of Ephesus in the 
second century a.p., and by Cooper in 1772, to avoid the terrific mortality of 
cesarean section. Nowadays, with the safety of cesarean section, the accoucheur 
should refuse to perform abortion for this indication unless there are other, scienti- 
fic reasons, ¢. g., heart, lung, or kidney disease. (2) Hyperemesis gravidarum 
and other forms of toxemia (Gestoses). Without doubt, here is a real indication 
for abortion, but a restricted one. In cases of toxemic vomiting, with the evi- 
dences of real involvement of the structure of the liver and kidneys, one should 
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not wait too long before emptying the uterus. (3) Incarceration of the retroflexed, 
gravid uterus is usually better treated by laparotomy. (4) Advancing tuberculosis, 
as shown by loss of weight, evening fever, hemoptysis, ete., unresponsive to treat- 
ment. Opinion is divided as to whether pregnancy aggravates tuberculosis or 
not. (See Hill.) A combination of hyperemesis gravidarum and tuberculosis is a 
positive indication for abortion, as is also tuberculous laryngitis. (5) Heart dis- 
ease is only an indication when the muscle is badly inefficient, as advanced myo- 
carditis and decompensation. (6) Diabetes and other constitutional diseases, as 
under induced labor. In preparing for operations on diabetics, and in the acidosis 
and coma which may follow them, insulin is invaluable. (Cf. Reveno.) (7) Dis- 
eases of the kidneys, especially if complicated by retinitis. (8) Other diseases 
which seriously jeopardize the mother, as Basedow’s disease, leukemia, pernicious 
anemia, chorea, otosclerosis, ete. (see Lit.). (9) Diseases of the ovum—polyhy- 
dramnion, hydatidiform mole, death. In the last mentioned, hemorrhage from the 
uterus usually indicates interference, and then the procedure cannot be called true 
abortion; rather we are simply ‘completing a process nature has begun. Hemor- 
rhage during the early months of pregnancy may come from placenta previa, 
placenta marginata, cornual placenta, and chronic abortion, and may require in- 
terference. Repeated bleedings are almost always followed by complete abortion. 
Sometimes the pregnancy continues to term, and trouble arises in the placental 
stage from placenta accreta and postpartum hemorrhage. Again, a placenta 
previa will show itself in the seventh or eighth month. While a few of my cases 
have gone to term, as a rule I find frequent hemorrhages in the early months suffi- 
cient indication for interference. (See Winter’s Monograph on this subject, also 
Fairbairn. ) 

In one case, a neurotic, highly bred, ‘‘overcivilized” (Reynolds) woman, the 
psychic shock of the pregnancy was so great that the question of therapeutic abor- 
tion was seriously considered. I refused to do it, advising mental treatment, and 
the woman disappeared, but had she not, in my hands, quickly recovered from the 
continuous nervous excitement, the sleeplessness, the almost maniacal fear of preg- 
nancy, which reminded me very much of the overwhelming terror some people have 
of thunder-storms, I am sure that abortion would have been justified. Tokophobia, 
the exaggerated fear of labor, is advanced by many women as a reason for request- 
ing an abortion. 

The conditions for the operation are about the same as for induced labor. 
The moral and religous aspects of the case must be considered, never forgetting 
that in those cases where disease in pregnancy threatens the hfe of the mother, 
the induction of abortion is a conservative operation, “saving the mother,” not 
“sacrificing the child,’ because, as Pinard says, the mother would otherwise be- 
come the “coffin” of the child. (See p. 1092.) Always insist on a consultation, 
draw up a written statement of the facts in the case, and have it signed by the 
woman, her next kin, and all the physicians in charge. In Catholic families ad- 
vise with the priest. Every appearance of mystery and secrecy must be sedulously 
avoided. It is best to perform the operation in a hospital. 

Technic.—The operations may be divided into those done during the first eight weeks, those 
done from the eighth to the sixteenth week, and those from this time until the child is viable. ; 

In the first eight weeks the uterus usually can be emptied all at one sitting. An anesthetie 
is not always required, but the accoucheur must be able to do everything with the greatest delibera- 
tion and comfort. A careful bimanual examination is made to discover an ectopic pregnancy or 
a retroflexion. The cervix is dilated with Goodell dilators of increasing sizes, this part requiring 
from fifteen to twenty-five minutes. Then the contents of the uterus are removed with the curet 
and polypus forceps, after which the cavity is lightly filled with a strip of gauze. This stops the 
bleeding, and when, next day, it 1s removed, it brings with it shreads of decidua which may have 
been overlooked. In rare cases the cervix is so hard that it is impossible or unsafe forcibly to dilate 
it. Here the cervix may be packed with iodoform gauze for twenty-four hours, when it will be 


‘ dand dilatable. Perhaps a tent may be put in, but I do not recommend them, since I 
Aci arate ENeoroGs. When haste is not demanded, the two-stage method may be chosen. 
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During the third and fourth month the abortion is done in two stages. On the first day the 
os is opened a little with a Goodell dilator, then with a curet the ovum is broken up, making cer- 
tain that the amnion has been punctured; then the cavity of the uterus is lightly, the cervix and 
vagina tightly, packed with gauze by means of the tubular packer shown on p. 967. Pains almost 
always start up within twelve hours, and if the packing is not expelled, at least the cervix is 
opened enough to put in one finger. If it is not, the packing may be repeated—this time I usually 
use a piece of weak iodin gauze. At the end of another twenty-four hours the uterus may be emp- 
tied, as described under Abortion. If the uterus must be emptied quickly, this may be done by 
anterior vaginal hysterotomy, but I do not advise the cutting operation as routine. . 

If sterilization of the patient is to be combined with therapeutic abortion, the best way is to 
make a short, low abdominal incision (prefer ably Pfannenstiel), empty the uterus, and exsect the 
tubes or amputate the fundus—i. e., to do a miniature cesarean section or Porro. These opera- 
tions are usually possible under morphin, scopolamin, and local anesthesia. 

During the fifth and sixth months the process resembles the induction of premature labor more. 
The bag of waters should be ruptured, and a small-sized Voorhees bag inserted. In cases of great 
urgency vaginal cesarean section should be performed. Let me warn the accoucheur against the 
removal of a small fetus piecemeal through a long, narrow cervical canal. It will tax his skill to 
the utmost, especially if, as so frequently happens, the body is torn off the head, which bobs around 
in the blood in the uterine cavity. If he attempts this operation, every bit of the body of the fetus 
should be laid out on a clean towel, and he may not call the work complete until all the parts of 
the fetus are accounted for. After the placenta is removed, the whole interior of the uterus is 
lightly cureted, and finally the cavity is filled with gauze, which is removed the next day. Where- 
ever possible, the fingers are to be used instead of the curet or ovum forceps. 

There is no medicine which will safely bring on abortion, though many are vaunted for the 
purpose. Other methods of inducing abortion have been named under Induced Labor. 

After-treatment.—Ergot and hydrastis, of each 10 minims, are administered thrice daily for a 
week. Douches are not used—only external washings with a weak antiseptic solution. The 
woman should lie abed for one week and only gradually assume her duties. 


Prognosis.—The induction of abortion is attended by a certain, though in 
proper hands small, mortality. The dangers are infection, which is not always 
avoidable, since the woman may have it within her, and perforation of the uterus. 
I consider the operation of induced abortion one of the most dangerous in obstetrics. 
The most painstaking asepsis does not always guarantee an afebrile convalescence. 
Perforation of the uterus by the curet is sometimes very easy. It has happened to 
every accoucheur of experience—either the cervix tears into the broad ligaments 
or peritoneal cavity, or the curet, even the finger, goes through the wall of the uterus. 
In one recorded case the uterine muscle was so soft that the weight of the curet held 
vertically on the extirpated uterus sufficed to make it go through to the tabie 
underneath. I confess 1 use the curet only with the greatest distrust, and dispense 
with it entirely if the finger can gain access to the uterus. The ovum forceps, too, 
are dangerous, and many cases are reported annually of the drawing out of coils 
of gut and omentum through perforations in the uterus. Spiculz of bone from a 
dismembered fetus may also puncture the uterine wall, and the lower uterine seg- 
ment may be torn during forced attempts to draw the fetus through it. In view of 
all this the operation is not to be lightly undertaken, and is to be performed with the 
greatest gentleness and circumspection. 
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Accouchement forcé, 970, 975 
in placenta previa, 499 
Acephalocystis racemosa, 589 
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in second stage of labor, 340 
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erperal fever, 937 
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Anus, fissure of, in puerperium, 
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Aorta, compression of, in post- 
partum hemorrhage, 832 
Apoplexy, uteroplacental, 475 
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nancy and, differentiation, 
427 
in pregnancy, 536 
diagnosis, 536 
treatment, 537 
pyelo-ureteritis and_ stone 
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Appetite in pregnancy, ill 
Applicators, 347 
Arch, sunken, 578 
Arcus tendineus fascie pelvis, 
165 
musculi levatoris ani, 165 
Areola in pregnancy, 103, 268 
Arm, prolapse of, in shoulder 
presentation, 672 
Arms and feet, prolapse with 
head, 680, 681 
treatment, 680 
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Arteries of uterus, 75 
umbilical, 48, 50, 51 
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uterine, 75 

Articles, list of, needed for 
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after-treatment, 863 
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De Lee’s treatment, 863 
diagnosis, 854, 857 
etiology, 853 
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lobelin in treatment of, 863 
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pathology, 854 
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resuscitation in, 864 
prognosis, 857 
Sylvester's method of re- 
suscitation in, 862 
symptoms, 854 
after delivery, 855 
before delivery of child, 
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Asphyxia of fetus, 753 
causes, 518 
pallida, 855, 863 
Assimilation pelvis, 726 
asymmetric, 730 
diagnosis, 731 
high, 728 
low, 728 
lower, 727 
midplane contracted, 730 
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upper, 727 
Assistants for operation, 957 
Asthma, 405 
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anterior, 193 
posterior, 193 
Atelectasis of placenta, 601 
Atony of placental site, 841 
uterine, 817, 821 
in labor, 612 
Atrophy, acute yellow, of liver 
in pregnancy, 403 
diagnosis, 
pathology, 403 
prognosis, 404 
symptoms, 403 
treatment, 404 
lactation, in puerperium, 224 
Attitude of fetus, 181 
definition, 194, 625 
deflexion, 195, 631 
etiology, 632 
improving, 994 
in shoulder presentation, 
663 
military, 629 
Auscultation in labor, 301 
Auscultatory signs in diagnosis 
of pregnancy, 276 
Auto-infection in 
fever, 877 
Axis of parturient canal, 176 
of uterus in pregnancy, 84 
pressure, fetal, 156 
Axis-traction forceps, 1049 
conditions for, 1050 
indications, 1050 
principle of, 1049 
Tarnier’s, 1049 
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Bastns, blue, 63 
Bacillus abortus of cows, 451 
colon, in puerperal fever, 885 
tetanus, in puerperal fever, 
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typhosus, in puerperal fever, 
Back presentation, 661. See 
also Presentation, transverse. 
Backache in puerperium, 955 
Bacteremia in puerperal fever, 
pathology, 910 
“ysymptoms, 911 


metastatic, in puerperal 
t fever, 910, 914 
Bacteria as Bey of abortion, 
451, 


in Se: of puerperal 
fever, 877 


Bacteria in liquor amnii, 52 
In vagina, 223, 884 
- Bacterial endometritis in preg- 
nancy, 562 
Bacteriuria in pregnancy, 544 
Bag of waters, 125 
puncture of, induction of 
premature labor by, 1102 
rupture, 126, 311 
determining, 306 
in transverse presenta- 
tion, 670, 671 
premature, treatment 
of, 690 
Balloon dilators, 970 
Ballottement, 275 
Bandl’s contraction ring, 93, 
622, 798 
Barnes’ bag for dilatation of 
cervix, 970, 971 
forceps, 1048 
Bartholinitis in pregnancy, 558 
Sponge” rule of fourths, 
+4 
Basedow’s disease in 
nancy, 533 ‘ 
Basiotribe, Tarnier’s, 1091 
Bath, antepartum, 293 
of new-born infant, 361° 
Bathing in pregnancy, 241 
Battledore placenta, 50 
Baudeloeque’s diameter, 771 
method of obtaining, 249 
Baudeloeque-Breisky pelvime- 
ter, 247 
Baumers’ forceps, 1025 
Bed for symphysiotomy, 986 
in labor, 295 
Bi-ischiatic diameter of pelvis, 
measurement, 257 
Bilicky-Gauss pelvimeter, 256 
Bimanual version, 998 
in transverse presentation, 


preg- 


998 
Binder, abdominal, in puer- 
perium, 351 
Biparietal diameter, 180 


Bipolar version, 995 
Birth-canal, advancement of 
head along, internal ex- 
amination for determining, 
308 
preparation of, 173 
Bisacromial diameter of fetus, 
180 
Bisiliac diameter of fetus, 180 
Bitemporal diameter, 180 
Bituberal diameter of pelvis, 
measurement, 257 
Bladder, calculi in, 
due to, 698 
in pregnancy, 576 
diseases of, dystocia due to, 
698 
dislocation of, in labor, 812 
full, dystocia due to, 698 
in labor, 311, 812 
gangrene, in retroversion of 
pregnant uterus, 
441, 442 
treatment, 447 
in labor, 139 
care of, 400 
in pregnancy, 83, 99 


dystocia 
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Bladder in puerperium, 234 
eare of, 346 
in retroflexion of pregnant 
uterus, 439 
injuries to, in labor, 812 
irritable, 773 
as sign of pregnancy, 268 
pressure necrosis of, in labor, 
812 
tumors of, dystocia due to, 
698 
in pregnancy, 576 
worms, 589 
Blastodermie vesicle, 29 
Blastomo-deciduo-chorion — cel- 
lulare, 593 
Blastula formation of ovum, 
29 
Blazek twins, 585 
Blindness in pregnaney, 549 
Blood, changes in, in preg- 
4 nancy, 105 
in puerperium, 233 
dilution in eclampsia, 399 
diseases in pregnancy, 407 
epinephrin in, from fear, 
135 
fetal, 60 
in new-born infant, 354 
mole, 469 
transfusion of, in postpar- 
tum hemorrhage, 840 
Blood-corpuscles of fetus, 60 
Blood-supply of uterus, 75 
Blue babies, 63 
Bluish discoloration of vulva, 
vestibule, and vagina in 
pregnancy, 269 
Bone forceps, Mesnard-Stein, 
1095 
frontal, shape of, 180 
Bone-marrow, changes in, in 
pregnancy, 106 
Bones, changes 
nancy, 114 
of extremities of fetus, frac- 
tures, in labor, 870 
of fetus, changes in, due to 
syphilis, 529 
parietal, shape of, 180 
pelvic, injuries of, in labor, 
814 


in, in_ preg- 


softening of, in pregnancy, 
548 
Wormian, 179 
Bonnaire’s classification 
bony pelvis, 704 
method of manual dilatation 
of cervix, 970 
Bossi’s dilator, 974 
Bougies, induction of prema- 
ture labor with, 1102 
Bowels in labor, care of, 310 
in new-born infants, care of, 
362 
in pregnancy, 239 
in puerperal fever, 
ment, 936 
in puerperium, care of, 346 
Brachiotomy, 1090 
Brachycephalus, 180 
Bradycardia, 233 _ ; 
Brain, changes in, in eclampsia, 
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of 


treat- 
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Brain, compression of, as cause 
of asphyxia neonatorum, 
853 
hemorrhage of, in new-born 
infant, 866 
of fetus, injuries, 753 
Braun’s bag for dilatation of 
cervix, 970, 971 
cord repositor, 678 
cranioclast, 1091 
hook, 1096 
ring, 938, 622 
trephine, 1091 
Braxton Hicks’ method of 
bipolar version in shoul- 
der presentation, 671 
sign of pregnancy, 275 
version, 1005, 1006 
in placenta praevia, 493 
Breasts, abscess of, 950 
treatment, 953 
amputation, in eclampsia, 


caked, 948 
care of, in pregnancy, 243 
changes in, in diagnosis of 
pregnancy, 268 
in puerperium, 225 
diseases of, in puerperium, 
942 
engorgement of, 942 
symptoms, 942 
treatment, 943 
enlargement, in puerperium, 
226 
functional disturbances, 
puerperium, 942 
in pregnancy, 102 
in puerperium, care of, 347 
inflammation of, 950 
influences of internal secre- 
tion of, 104 
injection of air and oxygen 
into, in eclampsia, 400 
massage, 943, 944, 945, 946 
of new-born infant, 360 
secretion of, in new-born 
infant, 360 
shape, in pregnancy, 104 
striae on, in pregnancy, 104 
supernumerary, 104 
Breech complications in labor, 
769 
delivery, 1008, 1009 
abnormal rotation in, 1021 
during fourth act, 
1022 
third act, 1021 
anterior hip, 1013 
arms, 1014, 1015, 1016 
complete, 1010, 1023 
complications, 1012 
during first act, 1013 
fourth act, 1017 
second act, 1013 
third act, 1014 
offered by soft parts, 
1023 
first act, 1011 
complications 
1013 
manual method, 1010 
Pinard’s method, 1014 
posterior hip, 1015 


in 


during, 
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Breech delivery, retraction of 
perineum in, 1020 
frank, 651 
presentation, 185, 187, 649 
abnormal rotation of back 
in, 655 
asphyxia in, 659 
cephalic version in, 1006 
external, 1006 
clinical course, 656 
complete, 187, 651 
descent in, 652 
deviated, 661 
diagnosis, 658 
double, 651 
etiology, 649 , 
external cephalic version 
in, 1006 
restitution in, 653 
flexion in, 652, 653 
footlings, 651, 654 
prolapse of cord 
treatment, 680 
frequency, 189, 649 
in contracted pelvis, 769 
incomplete, 187, 651 
internal anterior rotation 
in, 652 
lateroflexion in, 653 
mechanism, 649, 651, 652 
unusual, 654 
molding in, 658 
plastic changes in, 658 
prognosis, 659 
prolapse of cord in, treat- 
ment, 680 
single, 187, 651, 656 
symptoms, 656 
treatment, 660 
manual aid in, 661 
wry-neck in, 658 
Bregma, fetal, 180 
Breisky’s method of measuring 
sacropubic diameter, 257, 
259 
Breus’ forceps, 1648 
Broad ligaments in pregnancy, 
96 
Brow presentation, 187, 635 
correction of, 994 
De Lee’s method, 994 
diagnosis, 637 
forceps in, 1047 
frequency, 635 
mechanism, 635, 636 
molding in, 638 
prognosis, 646 
treatment, 638 
version in, 1005 
Brushing surface of endome- 
trium in puerperal fever, 
934 
Budin’s classification of bony 
pelves, 704 
Bulboeavernosus muscle, 168 
Burton’s perforator, 1091 


in, 


Capuca, 32 
Caked breast, 948 
Calcification of placenta, 602 
Calculi, vesical, dystocia due 
to, 698 
in pregnancy, 576 


INDEX 


Caput ballitabile, 188, 204, 205, 
630 
mobile, 188, 205 
ponderosum, 188, 205 
succedaneum, 149, 150, 864 
cephalhematoma and, dif- 
ferentiation, 864 
in contracted.pelvis, 755 
Carcinoma of cervix in preg- 
nancy, 571 
diagnosis, 572 
treatment, 572 
of rectum in pregnancy, 576 
syncytiale, 593 
Caries, dental, in pregnancy, 
535 
Carotin, 7 
Caruncule myrtiformes in pu- 
erperium, 222 
Carus, curve of, 177 
Catamenia, 11 
Cathartics in eclampsia, 399 
Catheter, tracheal, 858 
method of introducing, 860 
Catheterization of trachea in 
asphyxia neonatorum, 860 
Caul, 126 
Ceinture eutocique, 670 
Cells, decidual, 31, 34 
giant, syneytial, 35 
lutein, 7 
pregnancy, 107 
Cellulitic mastitis, 951 
Cellulitis, pelveocrural, in puer- 
peral fever, 919 
Celsus-Wiegand-Martin meth- 
od of delivering after-coming 
head, 1013 
Centrum perineale, 168 
tendineum perinei, 168 
Cephalhematoma, 864 
caput succedaneum and, dif- 
ferentiation, 864 
Cephalic presentation, 185, 187. 
See also Head presenta- 
tion. 
version, 995 
breech presentation, 1006 
external, in breech presen- 
tation, 1006 
in transverse presentation, 
670 
Cephalometer, Perret’s, 285 
Cephalotribe, Lusk’s, 1091 
Cephalotrypsis, 1075 
Cephalotryptor, 1090 
Cerebellum tentorium, 
866 
Cerebral hemorrhage in new- 
born infant, 866 
hernia, 584 
Cervical abortion, 456 
canal, artificial dilatation, 
946. See also Cervix, dila- 
tation of. 
cesarean section, 1075 
indications, 1080 
ganglion, great, 79 
muscles of fetus, injuries, in 
labor, 868 
pregnancy, 456 
Cervicovaginal artery, 75 
Cervix, amputation of, circu- 
lar, 794 


tears, 


Cervix, carcinoma of, in preg- 
nancy, 571 
diagnosis, 572 
treatment, 572 
changes in, in pregnancy, 79, 
80, 87 
in puerperium, 220 | 
dilatation of, by hysteros- 
tomotomy, 974 
degree, in labor, 305 
Harris’ method, 970 
in labor, 125 
incisions for, 974 
induction of premature 
labor by, 1002 
machine, 974 
manual, 974 
vaginal cesarean section 
for, 976 
with colpeurynter, 971 
with metreurynter, 971 
edema of, in labor, 449 
effacement of, in labor, 125 
degree, 305 
enlargement of, 
nancy, 449 
erosions of, in pregnancy, 
560 
forceps, De Lee’s, 796 
hypertrophic elongation, in 
labor, 448 
hypertrophy 
nancy, 56 
incisions in, for purpose of 
dilatation, 974 
laceration of, circular, 
labor, 692, 794 
in labor, 692, 794 
prognosis, 794 
surgical anatomy, 794 
treatment, 794 
location, at term, 92 
machine dilatation, 974 
manual dilatation, 970 
median portion, 88 
opening, operations for, 966 
packing, 967 
relation, to lower uterine 


in preg- 


of, in preg- 


in 


segment, im pregnancy, 
92 
rigidity of, dystocia due to, 
691 


diagnosis, 693 
treatment, 693 
in labor, 622 
softening of, in pregnancy, 
88, 270 
spasm of, in labor, 622 
stricture of, in labor, 622 
supravaginal portion, 88 
tapir-nosed, 695 
vaginal portion, 88 
Cesarean section, 1059 
adhesions in, 1064 
after-treatment, 1064 
anesthesia in, 1063 
cervical, suprasymphyseal, 
1075 


indications for, 1080 
complications, 1064 
conditions, 1062 
definition, 1059 
drainage of uterus in, 1066 
extraperitoneal, 1083 


Cesarean section, extraperito- 
neal, in contracted pel- 
vis, 767 
for prolapse of cord, 680 
Gottschalk-Portes _ two- 
stage procedure, 1089 
hemorrhage in, 1064 
historic sketch, 1059 
in abruption of placenta, 
1060 
in contracted pelvis, 1061 
in eclampsia, 1061 
in placenta previa, 499, 
1060 
indications, 1060 
infection in, 1066 
Latzko’s extraperitoneal, 
1083, 1085 
on dying or dead woman, 
1086 
placenta in, 1064 
Porro, 1071 
indications, 1072 
technic, 1073 
prognosis, 1068 
repeated, 1069 
Siinger’s, 1059 
sterilization in, 1069 
methods, 1071 
suprasymphyseal cervical, 
1075 
indications for, 1080 
technic, 1063 
vaginal, 976 
dangers of, 979 
indications, 980 
preparations for, 976 
technic of, 976 
Chadwick’s pregnancy sign, 269 
Chamberlen forceps, 1025 
Champetier de Ribes’ bag for 
dilatation of cervix, 970 
Change of life, 18 
Chassagny’s bag for dilatation 
of cervix, 970 
forceps, 1025 
Chest of fetus, circumference, 
180 
Chief plane of pelvis, 162 
Child, accidents to, in labor, 
851 
dangers of placenta previa 
to, 488 
injuries to, in labor, 864 
life in utero, 58 
organism, effect of labor on, 
144 
overgrowth of, 682 
’ physiology of, 354 
pregnancy and, 236 
stone, 421 
Child-bearing, best years for, 
696 
Chills in labor, 132, 138 
in puerperal fever, 
ment, 936 
nervous, in puerperium, 348 
physiologic, in puerperium, 
231 
Chin, arrested rotation, for- 
ceps in, 1046 
position, persistent poste- 
rior, 642 
Chloasma uterinum, 115 


treat- 


INDEX 


Chloranemia in pregnancy, 105 
Sees anesthesia in labor, 
Queen’s, 318 
Chlorosis in pregnancy, 407 
Cholecystitis in pregnancy, 535 
Cholera in pregnancy, 519 
Chondrocranium, 178 
Chondrodystrophia foetalis, 580 
Chorea gravidarum, 404 
prognosis, 404 
treatment, 404 
Chorio-angiomata, 602 
Chorio-epithelioma, 593 
clinical course, 595 
diagnosis, 596 
etiology, 593 
pathology, 594 
prognosis, 595 
symptoms, 595 
treatment, 596 
CHforion, diseases of, 589 
abortion from, 450 
epithelioma, 593 
frondosum, 38 
hydatidiform degeneration, 
589 
leve, 38, 48 
Chromatin, 28 
Chromosomes, accessory, 68 
Circular amputation of cervix, 
692, 794 
Circulation after birth of child, 
63 
fetal, 60 
changes in, after birth, 146 
in labor, 138 
in new-born infant, 355 
placental, scheme of, 41 
vitelline, 60 
Circulatory system, changes in, 
in eclampsia, 388 
in pregnancy, 108 
diseases, in pregnancy, 530 
Cirrhosis of placenta, 597 
Clasmatocytes in pregnancy, 
224 
Clavicle of fetus, fractures, in 
labor, 870, 871 
Cleansing, 11 
Cleidotomy, 1090, 1094 
Climacteric, 18 
Closing ring of 
Winkler, 35 
of Waldeyer, 42, 47 
Coceygodynia in labor, 816 
Coccygosacral ankylosis, 750 
Coccyx, injuries of, in labor, 
815 
treatment, 816 
Coiling of umbilical cord, 603 
diagnosis, 604 
Coitus in pregnancy, 237, 240 
Colibacillose gravidique, 543, 
885 
| Colic, prostitutes’, 416 
Collapse in labor, 847 
diagnosis, 850 
symptoms, 849 
Colles’ law, 527 
Colloid silver salts in puerperal 
fever, 937 
Colon bacillus 
fever, 885 


Nitabuch- 


in puerperal 


1 Te Ea 


polene flushing in eclampsia, 
Colostrum, 104, 226 
corpuscles, 226 
Colpeurynter, dilatation of cer- 
_ vix with, 971 
in placenta praevia, 494 
Colpitis emphysematosa, 559 
Colpohysterotomy, 976 
Compact layer of uterine de- 
cidua, 31, 33, 46 
Compression of aorta in post- 
partum hemorrhage, 832 
of brain as cause of asphyxia 
neonatorum, 853 
of uterus in postpartum 
hemorrhage, 833 
Concealed hemorrhage in ab- 
ruption of placenta, 474 
Conception, 20 
influence of season of year 
on, 26 
time of, 24 
when most likely to occur, 


labor 


of 


Conduplicatio corpore, 
in, 664, 1098 
Confinement, 
day, 284 
Congestion, pelvic, as sign of 
pregnancy, 268 
Conglutinatio orificii externi, 
dystocia due to, 691 
Conjugata diagonalis, 160 
vera, 159 
Conjugate diameter, obstetric, 
160 
of pelvis, measurement, 256 
Conjunctivitis, gonorrheal, in 
new-born infant, 
330 
prevention, 330 
Constipation, fever from, 
puerperium, 954 
in pregnancy, 111 
treatment, 239 
in puerperium, 235 
Constrictio uteri, 817 
Contagious abortion, 519 
Contracted pelvis, 705 
Contraction, passive, of uterus. 
665 
ring, 94, 622 
in transverse presentation, 
667 
of Bandl, 93, 798 
of Braum, 93 
Convulsions in pregnancy, 379. 
See also Hclampsia. 
Copulation, 21 
Cord, umbilical. See Umbilical 
cord. 
Corpus albicans, 7 
luteum, formation, 7 
functions, 9 
true, 8 
verum, 9, 10 
Corpuscles, colostrum, 226 
Corset in pregnancy, 238 
Cotton spitting’ in pregnancy, 
110, 378 
Cotyledons, 47 
Coutouly’s forceps, 1025 
Couvelaire uterus, 481 
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in 


1112 


Coxalgic pelvis, 717 
Cramp pains, 620 
treatment, 622 
in leg in labor, 139 
Cranioclasis, 1090. 
Craniotomy. 
Cranioclast, Braun’s, 1091 
Zweifel’s, De Lee’s modifi- 
cation, 1094 
Craniopagus, 584 
Craniorachischisis, 583, 584 
Cranioschisis, 584 
Craniotomy, 1090 
conditions in, 1092 
in contracted pelvis, 
768 
indications, 1090 
on aftercoming head, 1095 
on dead child, indications, 
1090 
on living child, 
1091 
technic, 1093 
Cravings in pregnancy, 111 
Creatin in urine after labor, 
234 
Credé’s method of expressing 
placenta, 336, 337 
treatment of eyes of new- 
born infant, 331 
Criminal abortion, 1104 
Crista lactea, 102 
Criteria of engagement, 205, 
758, 1048 
Cross of death, 906, 928 
Crying of fetus, 855 
Cullen’s sign in extra-uterine 
pregnancy, 424 
Culture-diseases, 365 
Cumulus odphorus, 4, 8 
Curet, De Lee’s uterine, 461 
Curetage of uterus in inevi- 
table abortion, 461 
in puerperal fever, 934 
Curve of Carus, 177 
Cycle of Carus, 177 
Cyclocephalus, 584 
Cyclops, 584 
Cystitis in pregnancy, 544 
tee dystocia due _ to, 
9, 


See also 


760, 


indications, 


in labor, 812 
in pregnancy, 447 
Cysts, echinococcus, 

nancy, 576 

of placenta, 602 

of umbilical cord, 605 

ovarian, in pregnancy, 573. 
See also Ovarian tumors in 
pregnancy. 


in preg- 


DEAFNESS in pregnancy, 110 
Death of fetus as cause of 
abortion, 450 
causes, 517, 518 
changes in ovum after, in 
abortion, 469 
diagnosis, 282 
habitual, 1100 
symptoms and signs of, 
282 
of mother, effect on fetus, 
581 


INDEX 


Death, sudden, in labor, 847 
‘etiology, 847, 848 
‘symptoms, 847 

Decapitation, 1082, 1090, 1098 

hook, 1097 
instruments for, 1096 
scissors, 1096 
tec shnic, 1098 
Dec apsulation, renal, in eclamp- 
sia, 401 
Decidua, 32 
ampullary layer, 34 
basalis, 32, 34 
capsularis, 32, 34 
compact layer, 31, 33, 46 
glandular layer, 34 
graviditatis, 31 
menstrualis, 31 
reflexa, 32, 34 
serotina, 32, 34 
spongy layer, 31, 34 
subchorialis, 42, 47 
vera, 32, 33 
at term, 35, 36 
growth, 35 
qualities of, 36 
Decidual cells, 31, 34 
endometritis, 560 
catarrhal, 561 
diagnosis, 562 
glandular, 561 
interstitial, 561 
polyposa, 561 
treatment, 562 
tuberosa, 561 
Deciduoma malignum, 593 
Deep transverse arrest, forceps 
in, 1029, 1041 
Deflexion attitudes, 185, 631 
etiology, 632 
Deformities, congenital, 582 
of parturient canal, 554 
Deformity, permanent, of head 
of fetus, 151 
Degeneration, hydatidiform, of 
chorion, 589 
De Lee-Hillis stethoscope, 278 
De Lee’s cervix forceps, 796 
method of. changing occip- 
itoleeva posterior to oc- 
cipitoleev a anterior posi- 
tion, 993 
of correcting brow presen- 
tation, 994 
face presentation, 994 
of expressing exact station 
of head, 307 
illustrating degree of 
rotation of presenting 

part, 307 

prophylactic 

1029 

of treating asphyxia neo- 
natorum, 863 
modification of  Zweifel’s 
cranioclast, 1094 
obstetric satchel, 287, 288 
specula, 790 

operating telescope, 962 

packing forceps, 826 

portable sterilizer, 962 

transfusion apparatus, 826 

treatment of inevitable abor- 

tion, 460 


of 


of forceps, 


De Lee’s uterine curet, 461 
Delivery, breech, 1008, 1009. 
See also Breech delivery. 
of head, 323 
of placenta, Credé’s method, 
336, 337 
Duncan’s mechanism, 213 
hemorrhage in, mechan- 
ism of control, 215 
mechanism, 211 
Schultze’s mechanism, 213 
of shoulders, 326 
operations of, 1008 
examination of 
after, 958 
general conditions, 1008 
in private houses, ar- 
rangement of room, 
963 
preparations, 959 
of patient, 962 
indications, 1008 
preparing vagina and pel- 
vic floor for, 980 
postmortem, 811 
Denman’s method of sponta- 
neous evolution, 666 
Denominator, 625 
Dental caries in pregnancy, 535 
Depression, groove, of skull of 
fetus, 754 
Descent in occipital presenta- 
tion, 194 
Destructive moles, 590 
Determination of sex, 68, 246 
Deviated breech presentation, 
661 
head presentation, 661 
Diabetes, effects of, 
nancy on, 546 
on pregnancy, 546 
in pregnancy, 546 
diagnosis, 547 
insulin in, 547 
prognosis, 547 
treatment, 547 
physiologic of pregnancy, 
112 
Diagnosis before operation, 957 
Diameter, Baudelocque’s, 771 
method of obtaining, 249 
bi-ischiatic, of pelvis, meas- 
urement, 257 
biparietal, 180 
bisacromial, 180 
bisiliac, 180 
bitemporal, 180 
bituberal, of pelvis, measure- 
ment, 257 
conjugate, of pelvis, measure- 
ment, 256 
obstetric conjugate, 160 
oceipitofrontal, 180 
oceipitomental, 180 
sagittal, anterior, 748 
posterior, 748 
Diameters of fetal head, 180 
of pelvic inlet, 159 
outlet, 162 
sacropubic, Breisky’s meth- 
od of measuring, 257, 
259 
measurement of, 256 
suboccipitobregmatic, 180 


patient 


preg- 


Diaphoretics in eclampsia, 398 
Diaphragm, urogenital, 168 
Diaphragma pelvis rectale, 166 
Diastasis of levator ani pillars 
in labor, 774 
recti In puerperium, 225 
Die Wechseljahre, 18 
Diet in eclampsia, 393 
in aia toe gravidarum, 
fe 
in labor, 310 
in pregnancy, 238 
in puerperal fever, 936 
in puerperium, 345 
Prochownick’s, to restrain 
growth of fetus, 762 
Digestion, fetal, physiology, 66 
Digestive tract, changes in, in 
pregnancy, 110 
Dilatateur intrauterin, 971 
Dilatation of cervix by hys- 
terostomotomy, 974 
degree, in labor, 305 
Harris’ method, 970 
in labor, 125 
incisions for, 974 
induction of premature 
labor, 1102 
machine, 974 
manual, 970 
vaginal cesarean 
for, 976 : 
with colpeurynter, 971 
of uterus in emptying uterus 


section 


in inevitable abortion, 
467 
sacciform, of pregnant ute- 
rus, 440 


vital, 275 
in labor, 156 
Dilator, Bossi’s, 974 
Dilators for dilatation of cer- 
vix, 970 
Diphtheria in puerperal fever, 
921 
Direction, point of, 625 
Discus proligerus, 4 
Disengagement in 
presentation, 198 
Dislocation of bladder in labor, 
812 
of hips, double, 735 
diagnosis, 736 
of ribs in labor, 816 
Displacements of 
uterus, 432 
anterior, 432 
posterior, 437 
Disposition, change in, in diag- 
nosis of pregnancy, 267 
Disproportion between pelvis 
and child in contracted pel- 
vis, diagnosis, 756 
Distention of abdomen, dys- 
tocia due to, 687 
Distortion of pregnant uterus, 
447 
Diuretics in eclampsia, 398 
Diverticula of uterus in preg- 
nancy, 558 
Dizziness in pregnancy, 578 
Déderlein’s method of hebos- 
teotomy, 983 
Dolichocephalus, 180 


occipital 


pregnant 


INDEX 


Dolores, 122 
ad partum, 136 
ad secundum partum, 136 
conquassantes, 136 
postpartum, 136 
preeparantes, 136 
presagientes, 136 
Double breech presentation, 
651 
dislocation of hips, 735 
diagnosis, 736 
monsters, 513, 582, 585 
uterus, 557 
vagina, 557 
Douche, antepartum, 293 
inter-uterine, in puerperal 
fever, 9384 
vaginal, in pregnancy, 241 
Douglas’ method of spontane- 
ous evolution, 666 
Douleurs, 122 
Drainage of uterus in cesarean 
section, 1064 
in puerperal fever, 935 
Dress in pregnancy, 238 
Drug eruptions in puerperium, 
411 
Drugs in human milk, 229 
Dry labor, 124, 126, 689 
Drying up milk, 948 
Dubois’ scissors, 1096 
Ducamp’s cord repositor, 678 
Ductus arteriosus Botalli, 62 
omphalomesentericus, 44 
venosus Arantil, 62, 63 
Dudan’s cord repositor, 678 
Diihrssen’s incisions, 974 
operation of vaginal cesa- 
rean section, 976 
Dunean’s mechanism in muta- 
tions of uterus in third 
stage of labor, 333 
method of expressing pla- 
centa, 134, 212, 213 
Duodenal feeding in hyper- 
emesis gravidarum, 376 
Duration of labor, 137 
Duseé’s forceps, 1025 
Dwarf pelvis, 706, 707 
Dysthyroidism in pregnancy, 
533 
Dystocia due to anomalies of 
bony pelvis, 699 
of parturient canal, 691 
of pelvic inclination, 704 
of uterine action, 615 
conglutinatio — orificil 
externl, 691 
to contracted pelvis, 705 
to cystocele, 698 
to diseases of bladder, 698 
of pelvic organs, 698 
of rectum, 698 
to distention of abdomen, 
687 
to enlargement of parts of 
fetus, 684 
to excessively large fetus, 
682 
course, 682 
diagnosis, 683 
etiology, 682 
prognosis, 683 
treatment, 683 


to 
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Dystocia due to full bladder, 
698 
rectum, 698 
to hydrocephalus, 684 
course, 685 
diagnosis, 686 
treatment, 687 
to infantile genitals, 695 
to rigidity of cervix, 691 
diagnosis, 693 
treatment, 693 
of pelvie floor, 694 
diagnosis, 694 
treatment, 695 
to rigor mortis in fetus, 
684 
to shoulders, 1057 
treatment, 1042, 1057 
to stenosis of vagina, 693 
diagnosis, 684 
etiology, 693 
treatment, 694 
of vulva, 695 
treatment, 695 
to too large pelves, 704 
to tough membranes, 687 
treatment, 688 
to tumors of bladder, 698 
of rectum, 698 
to uterine inertia, 615 
to vesical calculi, 698 
Dystrophia —_ adiposogenitalis, 
695, 696 
dystocia syndrome, 696 
Dysuria, 284, 442, 542 


Ear diseases 
550 
presentation, posterior, 744 
Ears, ringing in, In pregnancy, 
110 
Eearteur uterin, 974 
Eccyesis, 415. See also Hztra- 
uterine pregnancy. 
Echinococcus cysts 
nancy, 576 
Eclactisma, 379. 
lampsia. 
Eclampsia, 379 
after-treatment, 400 
amputation of breasts in, 400 
amyl nitrite in, 400 
attack of, 389 
bacteriology, 384 
blood dilution in, 399 
cathartics in, 399 
causation, 384 
cesarean section in, 1061 
changes in brain in, 386 
in circulatory system in, 
388 
in fetus in, 388 
in kidneys in, 388 
in liver in, 388 
in lungs in, 388 
choice of anesthetic in, 400 
clinical course, 380 
colonic flushing in, 398 
convulsions in, cause, 386 
definition, 379 
diagnosis, 390 
diaphoretics in, 398 
diet in, 394 
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Eclampsia, dietetic causes, 385 
diuretics in, 398 
elimination in, 398, 399 
endocrinology and, 385 
epilepsy and, differentiation, 
390 
etiology, 384 
of the convulsion, 386 _ 
excretion in, method of in- 
creasing, 385 
forms of, 379, 390 
frequency, 387 
general advice in, 399 
hematology, 385 
hepatic, 381 
hirudin in, 400 
history, 379 
hot packs in, 398 
hysteria and, differentiation, 
391 
in contracted pelvis, treat- 
ment, 770 
induction of labor in, 395 
injection of air and oxygen 
into breasts in, 400 
magnesium sulphate in, 394, 
396 
metabolism and, 385 
methods of delivery in, 397 
nephritic, 381, 388 
oxygen in, 400 
pain in epigastrium in, 380 
parathyroid extract in, 400 
parturientium, 379 
pathologic anatomy, 388 


poisoning and, differentia- 
tion, 390 

postpartum, treatment of, 
400 


prevention, 392 
prodromes of, 380 
prognosis, 391 
prophylaxis, 392 
pyelitis and, 383 
reflectorica, 390 
renal decapsulation in, 400 
spinal puncture in, 400 
symbiologic relations of 
mother and ovum, 385 
thromboses in, 388 
thyroid extract in, 400 
treatment, 392, 395 
adjuvant, 398 
choice of method, 397 
conservative, 396 
historical, 395 
preventive, 392 
radical, 397 
Stroganoff’s, 396 
trephining skull in, 400 
uremia and, 384 
differentiation, 391 
venesection in, 396, 398 
veratrum viride in, 400 
without convulsions, 390 
Eclampsism, 379 
acute nephritis and, 380, 383 
causation, 384 
chronic nephritis and, 380, 383 
treatment, 394 
clinical course, 380 
conditions underlying, 380, 
381 
differentiation, 381, 382 


INDEX 


Eclampsism, definition, 380 
early symptoms, 393 
detection by sphyg- 
momanometer, 393 
essential hypertension and, 
380, 384 
treatment, 394 
pain in epigastrium in, 380 
prodromata in, 380 
pyelitis and, 383 
symptoms, 380 
toxemia and, 380 
treatment, 394 
Eclamptic toxemia, true, 382 
treatment, 394 
Ectoblast, 29 
Ectoderm, 29, 36 
Ectopia cordis, 584 
vesice, 584 
Ectopic pregnancy. 415. See 
also Exrtra-uterine pregnancy. 
Eezema in pregnancy, 579 
in puerperium, 411 
Edema in pregnancy, 110, 410, 
579 
of cervix in labor, 449 
of placenta, 601 
Effacement of cervix in labor, 
125, 305 
Egg balls, 3 
Elongation, hypertrophic, of 
cervix in labor, 448 
Embolism, air-, as cause of 
sudden death in labor, 848 
pulmonary, as cause of sud- 
den death, 847 
Embryo, development, 53. 
See also Fetus, development. 
Embryonal nucleus, 28 
Embryotome, Tarnier’s, 1096 
Embryotomy, 1090, 1098 
Emotions, influence of, on 
quantity and quality of milk, 
228 
Endoblast, 29 
Endocarditis, septic, in puer- 
peral fever, 914 
Endocrine glands, influence of, 
on development of 
child, 57 
on pregnancy, 107 
Endocrinology, eclampsia and, 
385 
Endometritis as cause of abor- 
tion, 451 
decidual, 560 
eatarrhal, 561 
diagnosis of, 562 
glandular, 561 
interstitial, 561 
polyposa, 561 
treatment of, 562 
tuberosa, 561 
pregnancy, 
561 
_ syphilitic, 561, 562 
im puerperal fever, 890 
diagnosis, 895 
pathology, 891 
post-abortum, 459 
symptoms, 894 
Endometrium, brushing — sur- 


face of, in puerperal fever, 
934 


in gonorrheal, 


Endometrium, changes in, in 
pregnancy, 33 
in puerperium, 220 
Engagement, degree of, 
presentation, 188 
criteria of , 205, 758, 1048 
in occipital presentation, 192 
of head, 188 
deeply, 188 
of obstetric nurse, 263 
of presenting part in labor, 
301 
Engorgement of breasts, 940 
symptoms, 942 
treatment, 943 
Enlargement of cervix in preg- 
nancy, 449 
of fetus, excessive, dystocia 
due to, 682 
of parts of fetus, dystocia 
due to, 682 
of pelvic canal, operations 
for, 981 
Enterocele, vaginal, in preg- 
nancy, 447 
Entoderm, 29, 36 


in 


Environment, asepsis of, in 
labor, 295 
Epiblast, 29 
Epigamy, 68 
Epigastrium, pain in, in 


eclampsia, 380 
Epilepsy, eclampsia and, dif- 
ferentiation, 390 
Epinephrin in blood from fear, 
135 
Episiotomy, 327 
indications for, 328 
repair of, 785, 786 
Epistaxis in pregnancy, 551 
Epithelial gland, 8 
Epithelioma, chorion, 593 
Epithelium, germinal, of ovary, 
3 


of Waldeyer, 3 
Erb’s paralysis of child, 869, 
870 
Ergot in postpartum hemor- 
rhage, 832 
in puerperal infection, 933 
to induce labor, 615 
Erosions of cervix in preg- 
nancy, 560 
Eruptions, skin, in new-bern 
infant, 358 
Erysipelas in pregnancy, 519 
Erythema multiforme in puer- 
perium, 411 
Erythrocytes in new-born in- 
fant, 354 
in pregnancy, 105, 106 
Essential hypertension in preg- 
nancy, 380, 383 
Ether anesthesia in labor, 312, 
3138, 314 
Ethylene anesthesia in labor, 
3138, 314 
Eversion of vaginal walls in 
labor, 447 
Evidences of life of child in 
utero, 58 
Evisceration, 1090, 1098 
Evolution, spontaneous, 665 
Denman’s method, 666 


Evolution, spontaneous, Doug- 
las’ method, 666 
Roederer’s method, 665 
Examination, abdominal, di- 
agnosis of position and 
presentation by, 298 
in labor, 298 
final, in puerperium, 351 
first, in labor, 296 
internal, after puerperium, 
351 
of patient after 
delivery, 958 
rectal, in labor, 302 
vaginal, in labor, 304 
Excavation of pelvis, 161 
Excretion in eclampsia, meth- 
od of increasing, 394 
Excretory functions 
centa, 67 
Exencephalus, 583 
Exenteration, 1090, 1098 
Exercise in pregnancy, 240 
in puerperium, 350 
Exercises for restoring muscle 
tone, 349 
Exhaustion in labor, 310 
psychoses in puerperium, 955 
Exocelom, 43 
Extension in occipital presenta- 
tion, 198 
Extraction. See Delivery. 
Extraperitoneal cesarean  sec- 
tion, 1083 
Extra-uterine pregnancy, 415 
abortion and, differentia- 
tion, 424 
acetonuria in, 428 
and intra-uterine  preg- 
nancy, combined, 421 
angular pregnancy and, 
differentiation, 425 
appendicitis and,  differ- 
entiation, 427 
changes in uterus in, 421 
classification, 415 
clinical course, 422 
course, later, 420 
Cullen’s sign, 424 
diagnosis, 423 
differential, 424 
direct, after first trimes- 
ter, 424 
in first trimester, 423 
etiology, 415 
frequency, 416 
hematocele in, 417 
hematoma in, 419 
hemoglobinemia in, 447 
intra-uterine pregnancy 
and, differentiation, 425 
pathology, 416 
pregnancy in retroverted 
uterus and,  differen- 
tiation, 426 
prognosis, 428 . 
pyosalpinx and, differen- 
tiation, 427 
repeated, 422 
rupture in, 419 
treatment, 429 
symptoms, 421 
treatment, 429 _ 
x-rays in diagnosis of, 428 


operative 


of pla- 


INDEX 


Kyelids, darkening, in preg- 
nancy, 115 
Eyes, diseases of, in pregnancy, 
549 
of new-born infant, care of, 
325, 330, 361 
injury to, during labor, 
865, 867, 1055 


Face presentation, 187, 638 
changing of, to occipital, 
990, 994 
clinical course, 642 
correction, 994 
De Lee’s method, 994 
diagnosis, 643 
forceps, in, 1045 
frequency, 189, 638 
mechanism, 639 
of labor in, 639 
‘plastic changes in, 646 
prognosis, 646 
treatment, 646 
after engagement, 647 
before engagement, 647 
version in, 1005 
Facial paralysis in new-born 
infant, 867 
Facies Hippocratica in _perit- 
onitis in puerperal fever, 
905 
Fahraeus’ test for pregnancy, 
213 
Fainting spells in labor, 139 
in pregnancy, 108, 116, 578 
Fallopian tubes in pregnancy, 
98 
False corpus luteum, 8 
fontanel, 179 
knots in umbilical cord, 51, 
603 
pains, 298, 612 
pelvis, 158 
Fascie, pelvic, 169 
Fat umbilical cord, 50 
Favereau’s cord repositor, 678 
Feces expulsion in labor, care 
of, 322 
in operations, care of, 964 
Fecundation, 20 
Feeding new-born infant, 362 
Feet and arms, prolapse, with 
head, 680, 681 
treatment, 680 
Fehling’s theory of pulse-rate 
in puerperium, 233 
Female sex hormone, 10 
Femoral veins, thrombosis, in 
puerperal fever, 917 


Femur of fetus, fracture, in 
labor, 871 

Fertilization, 20 

Fetal axis pressure, 156 
blood, 60 
body, diseases, abortion 


from, 451 ; 
palpation, in diagnosis of 
pregnancy, 276 
circulation, 60 
changes in, after birth, 146 
death, habitual, before term, 
1100 


digestion, physiology, 66 
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Fetal envelopes, diseases, 589 
head advancement, along 
birth-canal, vaginal ex- 
amination for  deter- 
mining, 307 
asynclitic, 193 
bregma, 180 
changes wrought on, by 
labor, 147, 148 
compression of, from for- 
ceps, 1026, 1027 
delivery, 323 
descent, in occipital pres- 
entation, 194 
determining size, 757 
diameters, 180 
disengagement, in occip- 
ital presentation, 198 
engagement, 188 
deeply, 188 
in occipital 
tion, 192 
extension, in occipital pres- 
entation, 198 
external restitution, in 
occipital presentation, 
200 
flexion, in occipital pres- 
entation, 194 
floating, 188 
groove depression, 754 
in mechanism of labor, 
178 
injures to, in labor, 864 
molding, in breech pres- 
entiation, 658 
in brow presentation, 
638 
in labor, 149 
in median vertex presen- 
tation, 634 
in occipito-posterior po- 
sition, 628 
occiput, 179 
of perineum, 188 
period of disengagement, 


presenta- 


188 

permanent deformity of, 
151 

reduction in size, in labor, 
183 


regions, 179 
rotation, in occipital pres- 
entation, 194 
internal anterior, in oc- 
cipital presentation, 
195 
shape, 180 
sinciput, 179 
sutures, 178 
synelitic, 193 
vertex, 180 
heart, effect of labor pains 
on, 144 
sounds, 58 
in diagnosis 
nancy, 276 
in labor, 318 
hiceup, 58 ; 
movements, active, in diag- 
nosis of pregnancy, 275 
passive, in diagnosis of 
pregnancy, 275 
respiration, physiology, 65 


of preg- 
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Fetal skull. See Felal head. 
souffle in diagnosis of preg- 
nancy, 277 
triangle, 299 
Fetus, accidents to, in labor, 
851 
anasarca of, 580 
asphyxia of, 753 
causes, 518 
at term, 55 
length, 56 
weight, 56 
attitude of, 181. 
Attitude of fetus. 
blood, 60 
blood-corpuscles, 60 
bones of, changes in, due to 
syphilis, 529 ; 
cervical muscles, injuries, in 
labor, 868 
changes in, in eclampsia, 388 
result of labor, 182 
chest of, circumference, 190 
circulation, 60 
clavicle of, fractures, 
labor, 870, 872 
erying of, in utero, 855 
dangers of placenta previa 
to, 488 
death of, as cause of abor- 
tion, 450 
causes, 152, 517, 518 
changes in ovum after, in 
abortion, 469 
diagnosis, 282 
symptoms and signs, 282 
deflexion attitudes, 631 
etiology, 631 
delivery of, postmortem, 
811 
development, 53 
at term, 55 
at various periods, 54 
in eight month, 55 
in fifth month, 55 
in first month, 54 
in fourth month, 55 
in ninth month, 55 
in second month, 54 
in seventh month, 55 
in sixth month, 55 
in tenth month, 55 
in third month, 55 
digestion of, physiology, 66 
diseases of, 580 
effect of death of mother on, 
581 
enlargement of parts of, dys- 
tocia due to, 583 
evidences of life, 57 
excessively large, dystocia 
due to, 682. See also 
Dystocia due to excessively 
large fetus. 
femur of, fracture, in labor, 
871 
fractures in, in contracted 
pelvis, 755 
of bones of extremities, in 
labor, 870 
growth, 53 
restraining, Prochownick’s 
diet for, 762 
head. See Fetal head. 


See also 


in 
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Fetus, heart sounds, 58 
_ in labor, 318 
hiccup, 58 
humerus of, 
labor, 871 
hydrops, 580 
in mechanism of labor, 178 
injuries of brain of, 753 
in labor, 864 
medicolegal aspect, 872 
internal super-rotation, 630 
inversion of, 189 
kidneys, physiology, 67 
length, 53 
at term, 56 
lengthening of, in labor, 182 
leukocythemia, 60 
life of, diagnosis, 282 
preservation, in labor, 318 
long bones, fracture of, in 
labor, 872 
maceration, 470 
mental state, 58 
military attitude, 629 
mobility of, 189 
movements, 57 
mucous membranes of, 
changes in, due to syphi- 
lis, 529 
mutilating 
1090 
nourishment, 66, 67 
organism of, effect of labor 
on, 144 
outside 
516 
overgrowth of, induction of 
premature labor in, 1101 
paralysis of muscles of ex- | 
tremities of, in labor, 869 
permanent deformity of head 
of, 151 
physiology, 60 
special, 63 
plastic changes 
by labor, 147 


fracture, in 


operations on, 


amniotic cavity, 


wrought on, 


position of, 183. See also 
Position. 
presentation of, 183. See 


also Presentation. 
prognosis of life of, in econ- 
tracted pelvis, 753 
relation of, to mother, 67 
respiration, physiology, 65 
respiratory action, 58 
rigor mortis in, 581 
dystocia due to, 684 
scalp of, pressure necrosis, 
754 
shoulders of, circumference, 
180 
skin of, changes in, due to 
syphilis, 529 
skull of, groove depression, 
754 
sternocleidomastoid muscle 
of, injury, in labor, 868 
sternomastoid muscle, hema- 
toma of, in labor, 868 
syphilitic changes in, 529 
osteochondritis in, 529 


trunk of, in mechanism of, 
_ labor, 180 
injuries, in labor, 867 


Fetus, tuberculosis of, 522 
viscera of, changes in, due to 
syphilis, 529 
injuries, in labor, 868 
weight, 53 
at term, 57 
Fever during labor, 810 
treatment, 811 
from constipation in puer- 
perium, 954 
milk-, 226, 232, 899, 943 
of pregnancy, 563 
puerperal, 873. 
Puerperal fever. 
retention, in puerperal in- 
fection, 896 
Fibers, Luschka’s, 167 
Fibro-elastic tissue of uterus, 
72 
Fibroids of uterus, effects of, 
on pregnancy, 567 
in pregnancy, 565 
diagnosis, 568 
differential, 569 
pregnancy and, differ- 
entiation, 569 
prognosis, 569 
treatment, 569 
in early pregnancy, 
569 
near term or in labor, 
570 
twins and, differentiation, 
509 
Fibroma molluscum gravida- 
rum, 410 
Fissure in ano in labor, 698 
in puerperium, 945 
Fistula in labor, 812 
rectovaginal, in labor, 813 
third degree laceration 
in, 698 
Flat pelvis, 710 
generally contracted, 715 
mechanism, 742 
labor in, findings, 744 
parietal bone presentation 
in, 748, 744 
rachitic, 711 
simple, 710 
Fleshy mole in abortion, 470 
Flexion in occipital presenta- 
tion, 194 
Floating head, 188 
Floor, pelvic, 98 
Flowers, 11 
Focal infection in pregnancy, 
367 
nephritis 
383 
Fcetus compressus, 470, 505 
papyraceus, 470, 505 
sanguinolentis, 470 
Follicle, graafian, ripening of, 5 
primordial, 3 
Fontanel, anterior 179 
false, 179 
large, 179 
posterior, 179 
small, 179 
Fontanels, 178 
lateral, 179 
Foods, influence of, on quantity 
and quality of milk, 229 


See also 


in pregnancy, 


Footling presentation, 654 
prolapse of cord in, treat- 
ment, 680 
Forceps, 1024 
adaptation, 1034 
application of blades, 1032 
axis-traction, 1047 
application of, 1050 
conditions for, 1050 
indications for, 1050 
principle of, 1047 
Barnes’, 1048 
Baumers’, 1025 
Breus’, 1048 
cephalic curve, 1025 
conditions for, 1029 
Chamberlen, 1025 
Chassagny’s, 1025 
compression of head from, 
1026, 1027 
Coutouly’s, 1025 
De Lee’s cervix, 796 
packing, 826 
definition, 1024 
description, 1025 
diameter for, 1031 
Duseé’s, 1025 
extraction of head, 1034 
failure of, 1054 
first act, 1032 
fourth act, 1036 
front of, 1030 
function of, 1027 
Galabin’s, 1048 
grasping head, 1034 
Gregoire’s, 1025 
Hamon’s, 1025 
Hermann’s, 1048 
high, 1048 
conditions for, 1050 
in contracted pelvis, 765 
indications for, 1050 
Massini’s manceuver, 1052, 
1054 
technic of, 1050 
historic sketch, 1024 
in after-coming head, 1018, 
1019 
in arrested rotation of chin, 
1046 
in brow presentation, 1047 
in deep transverse arrest, 
1028, 1041 
in face presentation, 1045 
in impaction of head, 1042 
in occipitosacral position and 
OSDEPF OS UAE. 31037 
ran O), IDE he On Beet iis ake al 
in unusual mechanisms of 
occipitoposterior — presen- 
tation, 1037 
indications for, 1028 
injuries to child, 1053 
to mother, 1053 
inlet, 1029 
Japanese, 1025 
key-in-lock operation, 1039 
Kielland, 1053 
Leroyenne’s, 1048 
Levret’s, 1025 
locking, 1034 
low, 1029, 1036 
medium, 1029 
Mesnard-Stein bone, 1095 


INDEX 


Forceps, method 
blade, 1043 
midplane, 1029, 1048 
Osiander’s mancevuer, 1047 
outlet, 1029, 1036 
ovum, 463 
Pajot’s mancevuer, 1047 
Palfyn’s, 1025 
Péan’s, 1025 
Pére’s, 1048 
pelvic curve, 1025 
Piper’s, 1020 
procuring rotation with, 1038 
prognosis, 1055 
prophylactic, 1029 
removal, 1036 
Ritgen’s mancevuer, 1035 
Rudford’s, 1025 
Singer’s, 1048 
Santarelli’s, 1025 
Saxtorph’s, 1025 
Seanzoni-Fritsch 
1044 
second act, 1034 
Simpson’s, 1026 
slipping of, 1055 
axial, 1055 
exaxial, 1055 
Sinellie’s, 1025 
Tarnier’s axis-traction, 1049 
technic, 1029 
for O. D. 90°, 1043 
third act, 1034 
traction on, 1034 
varieties, 1025 
Vedder’s, 1048 
Vienna School, 1026 
Forces involved in labor, 155 
Forehead presentation, 635 
mechanism of labor,635 
Fossa ovarica, 2 
Fractures in fetus in contracted 
pelvis, 755 
of bones of extremities of 
fetus in labor, 870 
of clavicle of fetus in labor, 


of turning 


operation, 


870, 872 

of femur of fetus in labor, 
871 

of humerus of fetus in labor, 
871 


of long bones of fetus in 
labor, 872 
of sternum in labor, 816 
Frank breech, 651 
Frank-Hammerschag operation 
983 
Freezing-point of liquor amnii, 
51 
Frenzy, operative, 947 
Fritsch’s method of treating 
postpartum hemorrhage, 857 
Fritsch-Scanzoni method of 
forceps delivery, 1044 
Frontal bone, shape, 180 
suture, 179 
Funic souffle in diagnosis of 
pregnancy, 277 } 
Funnel inversion of uterus in 
labor, 841 
pelvis, 725 
diagnosis, 726 
labor in, diagnosis, 748 
mechanism, 748 
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Furbringer’s method of sterili- 
zation of hands, 290 


Furunculosis in puerperium, 
411 


Gatr in pregnancy, 114 
Galabin’s forceps, 1049 
Galactophoritis, 951 
Galactorrhea, 944 
treatment, 945 
Gall-stone colic in puerperium, 
945 
Gall-stones in pregnancy, 535 
Ganglion, cervical, great, 79 
Gangrene of bladder in retro- 
version of preg- 
nant uterus, 441 
treatment, 447 
of umbilical cord, 360 
puerperal, 918 
Gas-forming bacteria in puer- 
peral fever, 886 


Gastric indigestion in preg- 
nancy, 534 

Gastroschisis, 729 

Gastrula, 29 

Gauze, gelatinized, packing 


uterus with, in postpartum 
hemorrhage, 836 

Gelatinized gauze, packing ute- 
rus with, in postpartum hem- 
orrhage, 836 

Genitals, external, changes in, 

in puerperium, 221 

infantile, dystocia due to, 695 

Gentian-violet in puerperal 
fever, 937 

Germinal epithelium of ovary, 


3 
of Waldeyer, 3 
Gerota uterine packing tube, 
967 
Gestosis. See Toxicosis. 
Giant-cells, syneytial, 35 
Gigli saw, 984 
Gingivitis in pregnancy, 111, 
379 


treatment, 379 
Girdle, pelvic, in pregnancy, 
100 
Glandula lutea, 8 
Glandular layer 
decidua, 34 
mastitis, 951 
Glomeruli-nephritis 
nancy, 382, 383 
Gloves, rubber, in labor, 291 
Glucose in hyperemesis gravi- 
darum, 376 
test for pregnancy, 273 
Glycerin in treatment of puer- 
peral infection, 935 
Glycosuria in pregnancy, 112 
Goiter, adenomatous, with hy- 
perthyroidism in pregnancy, 
534 
Gonococcus in puerperal fever, 
885 
Gonorrhea in pregnancy, 558 
diagnosis, 560 
treatment, 560 
in puerperal fever, 920 
symptoms, 920 


of uterine 


in preg- 
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Gonorrheal conjunctivitis in 
new-born, 330 
prevention, 330 

Gottschalk-Portes’ operation, 


1089 

Graafian follicle, ripening, 5 

Graviditas exochorialis, 516 

Gravity in labor, 157 

Great cervical ganglion, 79 

Gregore’s forceps, 1025 

Groove depression of skull of 
fetus, 754 

Grossesse angulaire, 271 
nerveuse, 266 

Guillemeau-Mauriceau-Smellie- 
Veit method of delivering 
after-coming head, 1019 

Gwathmey’s synergistic anal- 
gesia in labor, 315-318 


Hapirvat abortion, 453, 469 
death of fetus, 1100 
etiology, 453 
treatment, 469 
Hair, changes in, in pregnancy, 


115 
Halsted’s method of steriliza- 
tion of hands, 291 
Hamon’s forceps, 1025 
Hands, sterilization of, 290 
Ahlfeld’s hot-water-alco- 
hol method, 290 
Furbringer’s method, 290 
Halsted’s method, 291 
Harelip, 584 
Harris’ method of dilating 
cervix, 970 
Head, fetal. See Fetal head. 
labors, unusual mechanism, 
625 
presentation, deviated, 661 
frequency, céuses of, 189 
Pajot’s law of accommo- 
dation in, 188 
prolapse of arms and feet 
in, 680, 681 
version in, 1002 
conditions necessary for, 
1003 
double manual method, 
1005 
indications, 1002 
methods, 1004 
Wright’s method, 997 
Heart, changes in, in preg- 
nancy, 108 
disease, effect of pregnancy 
on, 530 
effects of, on pregnancy, 
531 
in labor, 530 
treatment, 532 
in pregnancy, 530 
prognosis, 531 
treatment, 532 
in puerperium, 531 
fetal, effect of labor pains on, 
144 


hypertrophy, in pregnancy, 
108 
soldier’s, in puerperium, 955 


sounds of fetus, 58 
in labor, 318 
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Heart-tones, fetal, in diagnosis 
of pregnancy, 276 
Hebosteotomy, 981, 983 
after-treatment, 987 
complications, 987 
conditions, 989 
Déderlein’s method, 983 
hemorrhage in, control, 987 
in contracted pelvis, 766 
indications, 988 
lacerations in, 987 
needle, 984 
prognosis, 989 
subcutaneous, 987 
Hegar’s sign of pregnancy, 79, 
270 


Hematocele in extra-uterine 
pregnancy, 417 : 
Hematoma in_ extra-uterine 


pregnancy, 419 
mole in abortion, 470 
of sternomastoid muscle of 
fetus in labor, 868 
of vagina in labor, 792 
etiology, 792 
prognosis, 792 
symptoms, 792 
treatment, 793 
of vulva in labor, 792 
etiology, 792 
prognosis, 792 
symptoms, 792 
treatment, 793 
retroplacental, 212 
Hematuria in pregnancy, 545 
Hemoglobinemia in extra-uter- 
ine pregnancy, 428 
Hemophilia in pregnancy, 408 
treatment, 408 
Hemorrhage, accidental, 
483 
cerebral, in new-born infant, 


472, 


differential diagnosis, 

867 

concealed, in abruption of 
placenta, 474 

epidural, in labor, 149 

in abruption of placenta, 473 

in cesarean section, 1064 

in delivery of placenta, mech- 
anism of control, 215 

in emptying uterus in inevit- 
able abortion, 465 

in labor, 474 

in placenta previa, 487 

in pregnancy, 408 

placental, 600 

postpartum, 818 
after-treatment, 840 
bandage of limbs i in, 840 
blood transfusion in, 840 
compression of aorta in, 832 

of uterus in, 833 
diagnosis of, 824 
ergot in, 832 
etiology of, 819 
abnormal blood states, 


822 

diseases of blood-ves- 
sels, 822 

insufficient retraction 
and contraction of 
uterus, 820 


Hemorrhage, postpartum, etiol- 
ogy of, lacerations, 819 
local, 821, 823 
— s method of treat- 
ing, 837 
Houkey s method of treat- 
ing, 837 
Herwin’s method of treat- 
ing, 837 
lacerations in, treatment, 
839 
late, 845 
diagnosis of, 846 
etiology of, 845 
prognosis of, 846 
treatment of, 846 
massage of uterus in, 831 
Momburg’s belt in, 837 
packing uterus in, 834 
Parsenow’s method 
treating, 837 
pituitrin in, 313 
prognosis of, 824 
removal of placenta in, 820 
manual method, 827 
salt solution in, 840 
symptoms, 823 
general, 823 
treatment of, 825 
after control, 840 
removal of placenta, 
830 
in third stage of labor, 
826 
lacerations in, 839 
preparations, 825 
preventive, 825 
routine, 832 
uterine tamponade i in, 834 
puerperal. See Hemorrhage, 
postpartum. 
retinal, in pregnancy, 549 
unavoidable, 472, 483 
Hemorrhoids in _ pregnancy, 
111, 413 
Henkel’s method of treating 
postpartum hemorrhage, 837 
Hepatization of placenta, 597 
Hermann’s forceps, 1048 
Hernia, abdominal, 584 
cerebri, 584 
in pregnancy, 537 
into umbilical cord, 606 
of pregnant uterus, 449 
spinalis, 584 
umbilical, 584 
uteri gravidi 
432 
Herpes gestationis, 410 
Herwin’s method of treating 
postpartum hemorrhage, 837 
Hexen-Milch, 360 
Heyernaux’s cord 
678 
Hiccup, fetal, 58 
Hicks’ sign of pregnancy, 275 
High forceps, 1048 
in contracted pelvis, 765 
stomach in puerperium, 225, 
248, 244 
Hips, double dislocation, 735 
diagnosis, 736 
Hirst’s bag for dilatation of 
cervix, 970 


of 


abdominalis, 


repositor, 


Hirsuties in pregnancy, 410 

Hirudin in eclampsia, 400 

Hodge’s manceuver in occipito- 

posterior position, 630 

oe of pelvic planes, 162, 

Homologous twins, 586 

Hook, Braun’s, 1096 
decapitation, 1097 
Jardine’s, 1082, 1097 

Hormone, female sex, 10 
mamma, 104 

Horseshoe placenta, 45, 49 

Hot packs in eclampsia, 398 

Hour-glass contraction of ute- 
rus, 817, 822 

Houses, private, operations in, 


arrangement of room, 


963 
preparation, 959 
of patient, 962 
provisions for complica- 
tions, 964 
Humerus of fetus, fractures, 
in labor, 871 
Hunger, influence of, on quan- 
tity of milk, 228 
Husband cause of puerperal 
fever, 882 
pregnancy and, 237 
Hydatidiform degeneration of 
chorion, 589 
mole, 589 
clinical course, 592 
diagnosis, 592 
etiology, 591 
prognosis, 592 
symptoms, 592 
treatment, 593 
Hydramnion, 607. 
Polyhydramnion. 
Hydramnios, 607 
Hydremia in pregnancy, 105 
Hydrocephalus, dystocia due 
to, 684 
course, 685 
diagnosis, 686 
treatment, 687 
Hydrops universalis feti, 580 
Hydrorrhcea gravidarum, 451, 
562 
Hygiene and conduct of preg- 
nancy, 236 
of pregnancy, 238 
Hyperemesis gravidarum, 368 
causes, 370 
corpus luteum in, 375 
diagnosis, 372 
diet in, 375 
drugs in, 376 
duodenal feeding in, 376 
first stage, 369 
glucose in, 376 
induction of labor in, 377 
lavage of stomach in, 376 
pathologic anatomy, 371 
prognosis, 375 
second stage, 369 
suggestion treatment, 376 
symptoms, 368 
third stage, 369 
treatment, 375 
gynecologic, 376 
medical, 376 


See also 


INDEX 


Hyperemesis gravidarum, treat- 
ment, obstetric, 377 
Hyperemia exvacuo, 211 
ety Rey corns in pregnancy, 
Hyperinvolution of vagina and 
perineum, 222 
Hyperlactation, 943 
Hypertension in pregnancy, 
380, 383 
ean in pregnancy, 
5 
Hypertrophic elongation of cer- 
vix in labor, 448 
Hypertrophy of cervix in preg- 
nancy, 560 
of heart in pregnancy, 108 
of pituitary gland at puberty, 
2 


of thyroid gland at puberty, 2 
Hypnotism in labor, 315 


sion of uterus, 841 
Hypoepinephrinemia 
lampsia, 849 
| Hypophysis cerebri in preg- 
nancy, 107 
Hypopituitarism, 695 
| Hypospadias, 584 
_Hypothyroidism in pregnancy, 
533 
Hysterectomy 
fever, 939 
Hysteria, epilepsy and, differ- 
entiation, 390 
Hysterocolpotomy, 
844 
Hysterostomotomy, dilatation 
of cervical canal by, 974 
Hysterotomy, abdominal, 
abruptio placente, 481 
posterior, in retroversion and 
retroflexion of pregnant 
uterus, 447 
vaginal, 976 


in ec- 


in puerperal 


anterior, 


in 


in abruptio placenta, 481 


IcTERUS gravis in pregnancy, 
403 
in pregnancy, 535 
neonatorum, 358 
etiology, 359 
treatment, 359 
Ileus in pregnancy, 537 
tympany of, in puerperium, 
954 


Iliococcygeal portion of leva- 
tor ani, 167 

Immature labor, 450 

Impaction of head, forceps in, 
1042 

Impetigo herpetiformis in preg- 
nancy, 410 

Impregnation, 20 

Impressions, maternal, 241 

Incarceration of uterus in re- 
troversion of pregnant 
uterus, 440 

Incarnation, 20 

Incincta, 238 

Incisions, Dithrssen’s, 974 _ 
in cervix for purpose of dila- 


tation, 974 


Hypoadrenalinemia in inver- | 


Lig 


Inclination of pelvis, 163 
Inclined planes of Hodge, 195 
Incomplete abortion, 457 
diagnosis, 458 
treatment, 467 
Indian position, 763 
Indigestion, gastric, in preg- 
nancy, 534 
intestinal, in pregnancy, 534 
Induction of labor, 1101 
Inertia uteri, 612 
dystocia due to, 615 
Inevitable abortion, 457. 
also Abortion, inevitable. 
Infant mortality, 152 
Infantile genitals, dystocia due 
to, 695 
pelvis, 706 
Infantilism, 695 
Infarcts of placenta, 48, 596 
varieties, 597 
white, of placenta, 48, 596 
Infection in cesarean section, 


See 


1066 
in labor, 810 
puerperal, 873. See also 


Puerperal fever. 
specific, in puerperal fever,920 
wound, 887 
Infectious diseases, acute, in 
pregnancy, 517 
chronic, in pregnancy, 522 
Inflammation of breasts, 950 
Influenza in pregnancy, 520 
Infra-red lamp in mastitis, 954 
in puerperal fever, 937 
Innominate bones, dislocation 
of, in labor, 815 
lateral pressure, 701 
transverse tension, 700 
Insanity in pregnancy, 406 
treatment, 406 
Insensible labor, 92, 121, 305 
Insertio marginalis, 49 
velamentosa, 49 
Insertion, abnormal, of um- 
bilical cord, 605 
treatment, 606 
velamentous, of umbilical 
cord, 606 
Insomnia in pregnancy, 578 
Instructions for obstetric nurse, 
263 
Instruments 
963, 964 
Insufflation, mouth-to-lung, in 
asphyxia neonatorum, 862 
Insulin in diabetes in preg- 
nancy, 547 
Intercourse. See Cottus. 
Interstitial gland in ovary in 
animals, 10 
pregnancy, 415, 417 
Intestinal indigestion in preg- 
nancy, 534 
tract, changes in, in puer- 
perium, 234 
in labor, 139 
in new-born infant, 356 
Intestines, changes in, in preg- 
nancy, 111 
Intoxication, wound, 888 
Intra-uterine and extra-uterine 
pregnancy combined, 421 


for operations, 


1120 


Intra-uterine douches in puer- 
peral fever, 934 
pregnancy, ectopic — preg- 
nancy and, differentiation, 
425 
Inversion of fetus, 189 
of uterus in labor, 841 
diagnosis, 844 
etiology, 841 
funnel, 841 
prognosis, 844 
spontaneous, 841 
symptoms, 842 
treatment, 845 
violent, 841 
Inverted nipples, 243 
Involution in puerperium, 217, 
224 
Irritability of bladder as sign 
of pregnancy, 268 
Irritable bladder, 772 
uterus, 451 
Ischiocavernosus muscle, 168 
Ischiococcygeal portion of le- 
vator ani, 167 
Ischuria paradoxa 
perium, 234 
in retroversion of uterus, 
438, 440 
Isthmus of uterus, 87, 93 


in puer- 


JACQUEMIN’s sign of  preg- 
nancy, 269 
Japanese forceps, 1025 
Jardine’s hook, 1097 
Jaundice, 535 
Jelly of Wharton, 48, 50 
Johnson twins, 585 
Joints, pelvic, in pregnancy, 
101 
injuries of, in labor, 814 
relaxation of, in preg- 
nancy, 413 
rupture of, in labor, 814 
Jonge’s position, 769 
Justominor pelvis, 706 
diagnosis, 709 
etiology, 709 
mechanism of labor in, 746 


Kamnitzer’s phloridzin test 
for pregnancy, 2738 
Karyokinesis in ovum, 29 
Key-in-lock operation, 1039 
Kidneys, changes in, in 
eclampsia, 387 
in puerperium, 234 
decapsulation, in eclampsia, 
401 
enlarged and prolapsed, in 
pregnancy, 576 
in labor, 140 
of fetus, physiology, 67 
of pregnancy, 112, 239, 382 
symptoms, 382 
pains of, 136 
IGelland forceps, 1054 
Klumpke’s paralysis in new- 
born infant, 869 
Knots in umbilical cord, 603 
false, 51, 603 
true, 51, 603 


INDEX 


Kolpoporrhexis, 799 

Kristeller’s expression in labor, 
617 

Kyphoscoliotic pelvis, 722 

Kyphosis pelvis, 725 


Lasor, abdominal examina- 
tion in, 298 
muscles in, 157 
mutations in, 142, 143 
palpation in, 298 
powers in, anomalies, 615 
treatment, 616 
pressure in, 157 
abnormal, 119. 
Dystocia. 
abnormalities in, internal ex- 
amination for determining, 
308 
abruption of levator pillars 
from rectum in, 774 
of placenta in, 477 
accidents of, 772 
to child in, 851 
action of uterus in, anoma- 
les, 612 
advancement of head along 
birth-canal, vaginal ex- 
amination for determining, 
307 
albuminuria in, 140 
analgesia in, Gwathmey’s 
synergistic, 315 
anesthesia in, 312 
choice of anesthetic, 313 
conditions, 313 
effect upon child, 313 
upon uterine contrac- 
tions, 313 
history, 318 
indications, 313 
nitrous oxid and oxygen, 
314 
objections to, 312 
obstetric degree, 312 
surgical degree, 312 
anomalies of abdominal pow- 
ers in, 615 
treatment, 616 
of passages, 691 
of passengers, 625 
classification, 625 
of powers, 612 
anorexia in, 139 
antisepsis in, 290 
asepsis in, 290 
of environment in, 295 
of patient in, 292 
of physician in, 290 
aseptic conduct of, prepara- 
tion for, at home, 262 
assistance in, question of, 
289 
atony of uterus in, 612 
attendance of physician in, 
309 
auscultation in, 301 
an a waters in, rupture, 
bath before, 293 
bed in, 295 
bladder in, 139 
care of, 311 


See also 


Labor, bowels in, care of, 310 


breech and other complica- 
tions, 769 
caput succedaneum in, 149, 
150 
causes, 120 
influence of accident, 120 
of anaphylactic process, 
121 
of periodicity of men- 
struation, 120 
of presenting part on 
lower uterine  seg- 
ment, 120 
theories of, 120 
changes in fetus result of, 182 
wrought on fetal head by, 
147, 148 
chills in, 132, 138 
chloroform anesthesia in, 312 
circulation in, 138 
clinical course, 121 
coccygodynia in, 816 
collapse in, 847 
diagnosis, 850 
symptoms, 849 
conduct of, 287 
cramp pains in, 620 
cramps in leg in, 139 
creatin in urine after, 234 
cystocele in, 812 
death in, sudden, 847 
etiology, 847, 848 
symptoms, 849 
definition, 119 
degree of effacement and 
dilatation of cervix in, 305 
diastasis of levator ani pillars 
in, 774 
diet in, 310 
dislocation of bladder in, 812 
of ribs in, 816 
douche before, 293 
dry, 124, 126, 689 
dangers to mother and 
fetus in, 689 
instrumental delivery in, 
690 
treatment of, 690 
duration, 137 
edema of cervix in, 449 
effacement of cervix in, 125 
effect of, on child’s organism, 
144 
on maternal organism, 137 
emphysema in, 816 
engagement of presenting 
part in, 301 
epidural hemorrhage in, 149 
ether anesthesia in, 312, 313, 
314 
ethylene anesthesia in, 313, 
314 
eversion of vaginal walls in, 
447 
examination in, first, 296 
rectal, 302 
vaginal, 304 
exhaustion in, 310 
expulsion of feces in, care of, 
322 
fainting spells in, 139 
fetal axis pressure in, 156 
heart sounds in, 318 


> 
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Labor, fever in, 810 Labor in old primiparee, 696 


treatment, 811 
first examination in, 296 
stage, 121 
conduet of, 
343 
treatment, 310 
fissure of anus in, 698 
fistulas in, 812 
forces involved in, 155 
fracture of bones of extremi- 
ties of fetus in, 870 
of clavicle of fetus in, 870 
871 
of femur of fetus in, 871 
of humerus of fetus in, 870 
of long bones of fetus in, 
872 
of sternum in, 816 
full bladder in, 812 
gravity in, 157 
Gwathmey’s synergistic anal- 
gesila In, 315 
head, unusual mechanism, 
625 
heart disease in, 530 
treatment, 532 
hematoma of sternomastoid 
muscle of fetus in, 868 
of vagina in, 792 
etiology, 792 
prognosis, 792 
symptoms, 792 
treatment, 793 
of vulva in, 792 
etiology, 792 
prognosis, 792 
symptoms, 792 
treatment, 793 
hemorrhage in, 141 
hours of beginning, 137 
of delivery, 138 
hypertrophic elongation of 
cervix In, 448 
hypnotism in, 315 
immature, 450 
in abruption of placenta, 477 
in absolutely contracted pel- 
vis, treatment, 759 


summary, 


in conduplicatio  corpore, 
664, 1098 
in contracted pelvis, mech- 
anism, 737 


first stage, 738 
second stage, 739 
third stage, 741 
prognosis, 752 
for child, 753 
for mother, 752 
treatment, 756 
what to tell 
after, 770 
in flat pelvis, findings, 744 
mechanism, 742 ; 
in funnel pelvis, diagnosis, 
748 
mechanism, 748 
in generally contracted _pel- 
vis, diagnosis, 747 
mechanism, 746 
in moderately contracted 
pelvis, treatment, 761, 762 
in obliquely contracted pel- 
vis, mechanism, 750 


a 


patient 


in relatively contracted pel- 
vis, treatment, 759 
in slightly contracted pelvis, 
treatment, 768 
in young primipare, 696 
induction of, by ergot, 615 
by pituitrin, 615 
in abruption of placenta, 
479 
in eclampsia, 395 
in hyperemesis gravida- 
rum, 377 
in inevitable abortion, 461, 
462 
accidents in, 465 
hemorrhage in, 465 
perforation of uterus 
in, 465 
in puerperal fever, 934 
infection in, 810 
injurjes of bladder in, 812 
of cervical muscles of fetus 
in, 867 
of coceyx in, 815 
treatment, 816 
of fetus in, medicolegal 
aspects, 872 
of head in, 864 
of infant during, 851, 864 
of parturient canal in, 772 
of pelvic bones in, 814 
floor in, 774 
joints in, 814 
of perineum in, 773 
of rectum in, 814 
of trunk of fetus in, 867 
of viscera of fetus in, 868 
of vulva in, 772 
insensible, 92, 121, 305 
instructions to nurse during, 
263 
internal pelvimetry in, 308 
intestinal tract in, 139 
inversion of uterus in, 841. 
See also Inversion of uterus 
in labor. 
kidneys in, 140 
Kristeller’s expression in, 
617 
laceration of cervix in, 794 
prognosis, 794 
surgical anatomy, 794 
treatment, 794 
of pelvic connective tissue 
in, 788 
prevention, 790 
treatment, 790 
of perineum in, 319, 773 
causes, 319 
etiology, 778 : 
history of prevention, 
327 
perineorrhaphy, 784 
treatment, 320, 782 
preventive, 782 
of vagina in, 789 
prognosis, 789 
treatment, 790 
length of, 137 
lengthening of fetus in, 182 
leukocytosis in, 141 : 
levator ani in, preservation, 
320 
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Labor, list of articles needed 
for, 262 
location of placenta in, 301 
loosening of sacrum in, 815 
mechanism, 154 
fetal head, 178 
trunk, 180 
fetus, 178 
formation of parturient 
canal, 172 
in breech presentation, 
649, 651 
in brow presentation, 635, 
638 
in flat pelvis, 742 
in forehead presentation, 
635 
in funnel pelvis, 748 
in generally contracted 
pelvis, 746 
in median vertex presen- 
tation, 633 


in obliquely contracted 

_ pelvis, 750 

in occipital presentation, 
192, 203 


in occipitodextra posterior 
position, 209 
in persistent occipitopos- 
terior position, 626 
in transverse presentation, 
661 
passages, 158 
passengers, 178 
powers, 155 
prognosis, 308 
radiologic study, 192 
soft parts, 165 
mental condition in, 139 
metabolism in, 141 
method of delivery, 320 
of head, 323 
of shoulders, 326 
on side, 321 
missed, 118, 515 
symptoms of, 515 
treatment of, 516 
moderately contracted pel- 
vis in, treatment, 761, 762 
molding of head in, 148 
mortality, 151 
myoclonia uteri in, 620 
Naegelé’s rule for determin- 
ing day, 284 
nitrous oxid gas anesthesia 
in, 314 
nurse in, 263 
obstruction — of. 
Dystocia. 
operation in shock after, 839 
painless, 136 
pains, 122, 134 
cramp, 620 
effect of, on fetal heart, 
144 
false, 612 
too strong, 623 
paralysis of muscles of ex- 
tremities of fetus in, 869 
passages in, 158 
anomalies of, 691 
passengers in, 178 
anomalies, 625 
classification, 625 


See also 
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Labor, pathology, 611 
pelvimetry in, internal, 308 
perineum in, preservation, 319 

history, 327 
periods, 121 
physiology, 119 
pituitary extract 

stage, 134 
placental stage, 122, 132 
plastic changes wrought on 
fetus by, 147 
polyuria in, 140 
powers involved in, 155 
anomalies, 612 
precipitate, 623 
dangers of, 623 
treatment of, 624 
prediction of day, 284 
premature, 450, 471 
definition, 119 
etiology of, 453 
induction of, 1100 
by bougies, 1102 
by dilatation of cervix, 
1102 
by puncture of bag of 
waters, 1102 
conditions in, 1101 
in moderately contracted 


in third 


pelvis, 761 

in prolonged pregnancy 
and overgrowth of 
child, 1101 


indications, 1100 
prognosis, 1101 
technic, 1102 
preparation for aseptic con- 
duct of, at home, 262 
preservation of levator ani 
in, 320 
of life of fetus in, 318 
of perineum in, 319 
history, 327 
pressure necrosis of bladder 
in, 812 
prognosis, 151 
for infant, 152 
of mechanism, 308 
prolonged, 514 
pubic segment in, 173 
question of assistance in, 289 
rectal examination in, 302 
third degree lacerations 
in, 698 
rectovaginal fistula in, 813 
reduction of size of fetal 
head in, 193 
respiration in, 138 
response to call in, 290 
rigidity of cervix in, 622 
Ritgen’s manceuver in, 325, 
618 
room in, 294, 295 
rubber gloves in, 291 
rupture of bag of waters in, 
determining, 306 
of pelvic joints in, 814 
of sternocleidomastoid 
muscle of fetus in, 868 
of symphysis pubis in, 814 
of uterus in, 796 
after-treatment, 809 
complete, treatment of, 
at home, 808 


INDEX 


Labor, rupture of uterus in, 
complete, treatment 
of, at hospital, 808 
diagnosis, 805 
differential, 806 
etiology, 796 
frequency, 799 
incomplete, treatment of, 
at home, 809 
at hospital, 808 
infection in, 809 
pathology, 801 
prognosis, 807 
symptoms, 802 
the rupture, 803 . 
threatened, diagnosis, 
805 
treatment, 807 
after rupture, 808 
preventive, 807 
sacral segment in, 173 
scopolamin-morphin amnesia 
in, 317 
second stage, 122, 127 
anesthesia in, 313 
antisepsis in, 340 
asepsis in, 340 
conduct, 311 
summary, 343 


delivery of shoulders, 
326 
method of delivery, 320 
of head, 323 
pains in, 127 
show, 121 


soft parts in, 165 
spasm of cervix in, 622 
spinal anesthesia in, 315 
stages, 121 
sterilization of hands in, 290 
stricture of cervix in, 622 
of uterus in, 620 
treatment, 622 
subpubic tears in, 776 
sudden death in, 847 
etiology, 847, 848 
symptoms, 849 
syncope in, 847 
diagnosis, 850 
symptoms, 849 
treatment, 850 
temperature in, 138 
tetanus uteri in, 620 
diagnosis, 621 
third stage, 122, 132, 333 
antisepsis in, 340 
asepsis In, 340 
conduct of, 
3438 
examination of parts for 
injuries, 343 
invasion of uterus in, 340 
mechanism, 211 
mutations of uterus dur- 
ing, 333 
Dunean’s 
ism, 333 
Schultze’s mechan- 
ism, 333 
mode of conduct, 333 
pain in, 132 
pathology of, 817 
pituitary extract in, 134 
treatment, 333, 337 


summary, 


mechan- 


Labor, turgidity and swelling of 
turbinate bones in, 138 
ureters in, 139 
urethra in, 139 
urinary system in, 139 
urine in, 140 
uses of liquor amnii during, 
52 
uterine action in, anomalies, 
612 
contractions in, 122, 123, 
134 
effect of anesthesia upon, 
313 
mechanism, 155 
vaginal examination in, 304 
visit of physician before, 244 
vital dilatation in, 156 
vomiting in, 139 
weight in, 141 
Laboratory diagnosis of preg- 
nancy, 273 
Laceration in hebosteotomy, 
987 
in postpartum hemorrhage, 
treatment, 839 
of cervix in labor, 794 
prognosis, 794 
surgical anatomy, 794 
treatment, 794 
of pelvic connective tissue in 
labor, 788 
treatment, 790 
of perineum in labor, 319, 
773 
causes, 319 
etiology, 778 
history of prevention, 
327 
perineorrhaphy, 784 
treatment, 320, 782 
preventive, 782 
of vagina in labor, 787 
prognosis, 789 
treatment, 790 
Lactation, 225 
absence of, 226 
atrophy in puerperium, 224 
influence of ovaries on, 104 
Lactosuria in pregnancy, 112 
in puerperium, 234 
Lambdoid suture, 178 
Langhans’ layer, 37 
Laparotrachelotomy, 1077 
after-treatment, 1079 
complications, 1077 
in contracted pelvis, 768 
in placenta previa, 500 
Larynx, changes in, in preg- 
nancy, 110 
Late puerperal hemorrhages, 
845 


Lateral inclined planes _ of 
Hodge, 195 

pressure of innominate 
bones, 701 


Latzko’s extraperitoneal cesa- 
rean section, 1083, 1085-1088 
Lavage of stomach in hyper- 
emesis gravidarum, 376 
Law, Colles’, 527 
Pajot’s, of accommodation, 
in head presentation, 189 
Profeta’s, 525 


Law, Sellheim’s, of accommoda- 
tion in anterior rotation in 
occipital presentation, 198 

Lead nipple-shield, © Wans- 
brough’s, 949 

Lean umbilical cord, 50 

Leit motif, 611 

Length of gestation, 117 

Leroyenne’s forceps, 1048 

Leukemia in pregnancy, 408 

Leukocythemia, fetal, 60 

Leukocytosis in labor, 141 
in new-born infant, 354 
in pregnancy, 106 
in puerperal fever, 928 
in puerperium, 233 
physiologic, of pregnancy, 

106 
Leukorrhea in pregnancy, 90 
Levator ani, 166 
iliococeygeal portion, 167 
pillars, abruption from rec- 
tum, in labor, 774 
diastasis of, in labor, 774 
preservation, in labor, 320 
pubococcygeal portion, 
167 
puborectal portion, 167 

Levret’s forceps, 1025 

Libido, development of, 2 

Ligamenta cardinalia, 171 

Ligaments, broad, in _preg- 

nancy. 96 
pubovesical, 812 
round, in pregnancy, 95 
uterosacral, in pregnancy, 96 

Ligamentum teres, 63 

Ligation of pelvic veins 
puerperal fever, 940 

Lightening, 84, 85 
diagnosis of, 281 

Line, white, 166, 169 

Linea albicantes gravidarum, 

101 
lactea, 102 
nigra, 115 
terminalis, 158, 159 

Lines on abdomen in _preg- 
nancy, 101 

Liquor amnu, 44, 51 

amount, 51 

bacteria in, 52 

chemical analyses, 51 

focd value, 52 

freezing-point, 51 

sources, 52 

urea in, 52 

uses, 52 

during labor, 52 

follicul, 3 

Lithokelyphos, 421 

Lithopedion, 421 

Lithotomy position,  exag- 
gerated, in moderately con- 
tracted pelvis, 764 

Little’s pipet, 923 

Litzmann’s classification 

contracted pelves, 705 
obliquity, 194 ; 
system of classification of 

bony pelves, 699 

Liver, acute yellow atrophy, in 

pregnancy, 403 
diagnosis, 404 


in 


of 
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Liver, acute yellow atrophy, in 
pregnancy, path- 
ology, 403 
prognosis, 404 
symptoms, 403 
treatment, 404 
changes in, in eclampsia, 
388 
in pregnancy, 111 
of pregnancy, 371 
Lobelin in treatment of as- 
phyxia pallida, 863 
Local anesthesia in cesarean 
section, 1063 
in operations, 959 
Lochia, 222 
alba, 223 
bacteriology, 223 
odor, 223 
purulenta, 223 
quantity of, 224 
sanguinolenta, 223 
sources, 224 
Lochiocolpos 
fever, 890 
Lochiocytes, 223 
Lochiometra in puerperal fever, 
891 
Locking of forceps, 1034 
Long umbilical cord, 605 
Loosening of sacrum, 815 
Losing the periods, 18 
Lumbar glands, changes in, in 
pregnancy, 106 
Lungs, changes in, in eclamp- 
sia, 388 
in pregnancy, 110 
Luschka’s fibers, 167 
Lusk’s cephalotribe, 1091 
Lutein, 7 
cells, 7 
Lymphangitis, 951 
Lymphaties of uterus, 76 


in puerperal 


Macerratep fetus, 470 
Magnesium sulphate 
lampsia, 394, 396 
Malacosteon in pregnancy, 548 

Malaria in pregnancy, 519 
Mamma hormone, 104 
Mammary glands. See Breasts. 
Mania in pregnancy, 406 
Manceuver, Mauriceau, 1019 

Osiander’s, 1047 

Pajot’s 1047 
Manual dilatation of cervix, 

960 
Martin’s trephine, 1093 
Masculine pelvis, 706 
Mask of pregnancy, 114, 115 
Massage in puerperium, 350 

of breasts, 943, 944 

of uterus in postpartum 

hemorrhage, 831 

in third stage of labor, 333 
Massini’s manceuver in high 

forceps operation, 1052, 1054 
Mastitis, 950 

cellulitic, 951 

etiology, 950 

forms, 951 

glandular, 951 

interstitial, 951 


in ec- 
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Mastitis, parenchymatous, 951 
phlegmonous, 951 
purulent, 951 
symptoms, 951 
treatment, 953 
Maternal impressions in preg- 


nancy, 241 
organism, effects of labor 
on, 137 


organs, changes in, in preg- 
nancy, 105 
syphilis, effects, 
nancy, 524 
Maturin test for pregnancy, 273 
Maurer’s treatment of placenta 
previa, 494 
Measles in pregnancy, 519 
Meconium, 356 
Medicolegal aspect of injuries 
of fetus in labor, 872 
Melena spuria, 949 
Melancholia in pregnancy, 406 
Membrana decidua, 32 
Membranes, 48 
too early rupture, 689 
tough, dystocia due to, 687 
treatment, 688 
Menacme, 11 
Menarche, 1 
Meningisme in new-born in- 
fant, 867 
Meningocele, 584 
Menopause, 18 
pregnancy after, 18 
symptoms, 19 
Menses, 11. See also Men- 
struation. 
Menstrual cycle, 11 
Menstruation, 11 
after conception, 266 
amount of flow, 17 
and ovulation, connection 
between, 14 
cause, 12 
cessation of, as sign of preg- 
nancy, 266 
character of flow, 17 
clinical aspects, 16 
duration of flow, 17 
during gestation, i8 
influence of periodicity of, 120 


on preg- 


on production of labor, 
midperiod, suppression — of 
flow, 19 


object of, 15 
periodicity, 17 
pregnancy and, 237 
pseudc-, 16 
in new-born infant, 360 
return, after cessation, 18 
after delivery, 18, 225 
symptoms, 16 
time of appearance, 16 
tubal, 15 
uterus in, 12 
vicarious, 19 
without, pregnancy, 266 
Mental care in puerperium, 348 
condition in labor, 139 
in pregnancy, 115 
occupation in pregnancy, 241 
state of fetus, 58 
Mercurochrome in 
fever, 937 


puerperal 
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Mercury in puerperal fever, 937 
Mesnard-Stein bone forceps, 
1095 
Mesoblast, 29 
Mesoderm, 29, 36 
Metabolism, diseases 
pregnancy, 546 
eclampsia and, 385 
in labor, 141 
in pregnancy, 111 
Metastatic bacteremia in puer- 
peral fever, 910, 914 
Meteorism. See T’ympany. 
Metreurynter, dilatation 
cervix with, 971 
Metreurysis, 971 
conditions for, 973 
dangers, 973 
disadvantages, 973 
in abruptio placentz, 479 
in placenta praevia, 494 
indications, 973 
Metritis dissecans in puerper- 
al fever, 893 
Michaélis’ rhomboid, 250 
Microcephalus, 584 
Midperiod suppressed menses, 
19 
Midplane of pelvis, 161 
Military attitude of fetus, 629 
Milk, abnormal, 945 
secretion, 943 
drying up, 948 
fever, 226, 232, 899, 932 
human, 226 
composition of, 226 
drugs in, 229 
lack of, 945 
quantity and quality, 228 
influence of age of 
patient on, 228 
of disease on, 229 
of drugs on, 229 
of emotions on, 228 
of foods on, 229 
of hunger on, 228 
of irritation of nip- 
ples on, 229 
of nutrition of pa- 
tient on, 228 
of pregnancy on, 
229 


of, in 


of 


searcity of, 945 
secretion of, in puerperi- 
um, 225 
theory of puerperal fever, 
874 
uterine, 31, 60 
Milk-leg in puerperal fever, 
917, 918 
Milk-sugar in urine in puer- 
perium, 234 
Mind in pregnaney, 115, 116 
in labor, 139 
in puerperium, 349 
Minor disturbances of preg- 
nancy, 578 
Miscarriage, See 
Abortion. 
Missed abortion, 451, 457, 470 
labor, 118, 515 
symptoms, 515 
treatment, 516 
Mobility of fetus, 189 


450. also 
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Molding in breech presenta- 
tion, 658 
in brow presentation, 638 
in labor, 148 
in median vertex presenta- 
tion, 634 ad 
in occipitoposterior position, 
628 
Mole, blood, 469 
destructive, 590 
fleshy, in abortion, 470 
hematoma, in abortion, 470 
hydatidoform, 589 
clinical course, 592 
diagnosis of, 592 
etiology of, 591 
prognosis of, 592 
symptoms of, 592 
treatment of, 593 
tubal, 417 
Mollities osstum in pregnancy, 
548 
Momburg’s tube in postpar- 
tum hemorrhage, 837 
Monatliche Reingung, 15 
Monocytes in pregnancy, 224 
Monsters, 582 
classification of, 582 
clinical aspects, 586 
diagnosis, 587 
double, 582, 584 
etiology of, 582 
prevention of recurrence of, 
587 
single, 582, 584 
treatment, 587 
Monstra per defectum, 582, 584 
per excessum, 582 
per fabricam alienam, 582 
Monstrosities, 582 
Montgomery’s tubercles, 103 
Monthlies, 11 
Monthly sickness, 11 
Morales’ sling-carrier, 1004 
Morbus e:zeruleus, 63 
Morning sickness in diagnosis 
of pregnancy, 267 
in pregnancy, 110 
Mortality in labor, 151 
of puerperal fever, 929 
Morula, 29 
Mother, death of, 
fetus, 581 
prognosis of life of, in con- 
tracted pelvis, 752 
relation of fetus to, 67 
Mouth-to-lung insufflation 
asphyxia neonatorum, 862 
Mucous membranes of fetus, 
changes in, due to syphilis, 
529 


effect on 


in 


Multiple pregnancy, 502. See 
also Pregnancy, multiple. 
Mummification of umbilical 


cord, 359 
Murphy’s cord repositor, 678 
Muscle, bulbocavernosus, 168 
ischiocavernosus, 168 
sternocleidomastoid, of fetus, 
rupture, in labor, 868 
sternomastoid, of fetus, hem- 
atoma of, in labor, 868 
transverse superficial _peri- 
neal, 168 


Muscle-fibers of uterus, 72 
Muscles, cervical, of fetus, in- 
juries, in labor, 867 
of extremities of fetus, paral- 
ysis, in labor, 869 
Mutilating operations on child, 
1090 
Myoclonia uteri in labor, 620 
Myoma of uterus in pregnancy, 
565. See also Fibroids of 
ulerus in pregnancy. 
Myxoma of placenta, 602 


NAEGELE’S obliquity, 193 
pelvis, 718 
perforator, 1093 
rule for determining day of 
labor, 284 
Nausea and vomiting in diag- 
nosis of pregnancy, 267 
in pregnancy, 110 
pernicious, in pregnancy, 
368. See also Hyper- 
emesis gravidarum. 
Navel, amnion, 359 
skin, 359, 607 
Neck, arms in nape of, €81 
Necroses, white, of placenta, 
598 
Necrosis, pressure, of bladder 
in labor, 612 
of scalp of fetus, 754 
Needle, hebosteotomy, 984 
Neglected transverse presenta- 
tion, 667 
treatment, 671 
Neoplasms. See Tumors. 
Nephrectomy, 544 
Nephritic eclampsia, 381 
Nephritis in pregnancy, 380, 
383, 539 
after twenty-eighth week, 
treatment, 541 
before child is 
treatment, 541 
chronic interstitial, 540 
parenchymatous, 539 
diagnosis, 540 
focal infection, 383 
in eclampsia, 380, 383 
primary, acute, 539 
prognosis, 540 
treatment, 541 
with eclampsism, 380, 383 
Nephropathia gravidarum, 382 
Nephrosis, pregnancy, 382 
Nerve-centers of uterus, 79 
Nerves, injury of, in labor, 406 
of uterus, 77 
Nervous chills 
348 
shock of labor as cause of 
syncope and death, 848 
system, changes in, in preg- 
nancy, 115 
in puerperium, 231 
temperature in puerperal 
fever, 925 
Nest building, 14 
Neuritis in pregnancy, 406 
treatment, 407 
optic, in pregnancy, 549 
puerperal, 407 


viable, 


in puerperium, 


New-born infant, albuminuria 
in, 356 
asphyxia of, S851. See 
also Asphyxia neonato- 
rum. 
bathing, 361 
blood in, 354 
bowels in, care of, 362 
breasts of, 360 
care of, 328, 361 
of eyes, 325, 330, 361 
general rules, 363 
instructions to 
264 
summary, 364 
cause of first respiration 
in, 145 
cerebral 
866 
changes in fetal circula- 
tion in, 146 
loeal, 359 
circulation in, 355 
erythrocytes, 354 
eyes of, care, 325, 330, 361 
facial paralysis in, 867 
feeding, 362 
general condition, 358 
icterus of, 358 
injuries of, 864 
in labor, 851 
intestinal tract in, 356 
jaundice in, 358 
Klumpke’s paralysis in, 
869 
leukocytosis in, 354 
local changes in, 359 
meconium of, 356 
meningisme in, 867 
nursing, 347, 362 
contraindications, 
348 
ophthalmia in, 330 
prevention, 330 
physiology, 354 ; ; 
pseudo - menstruation in, 
360 
pulse of, taking, 363 
respiration in, 354 
taking, 363 
secretion by breasts in, 360 
separation of umbilical 
cord in, 359 
skin of, 358 
skin-eruptions in, 358 
starvation fever in, 362 
stools of, 356 
strophulus of, 358 
temperature, 355 
taking, 363 
umbilical cord in, care of, 
361 
urination in, care of, 362 
urine of, 354 
vernix caseosa, 358 
weighing, 363 
weight of, 356 
Nipple-shield, Wansbrough’s, 
949 
Ziegler’s, 949 
Nipples, accessory, 104 
changes in, in pregnancy, 268 
diseases of, in puerperium, 
948 


nurse, 


hemorrhage in, 


347, 
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Nipples, inverted, 243 
irritation of, influence on 
milk, 239 
sore, 948 
treatment of, 949 
Nitabuch-Winkler, closing ring 
of, 35 
Nitrous oxid gas anesthesia in 
labor, 314 
Nose and throat diseases 
pregnancy, 550 
changes in, in pregnancy, 110 
Nourishment of fetus, 66 
Novocain as anesthetic in op- 
erations, 959 
Nuclein, 28 
Nucleus, embryonal, 28 
segmentation, 28 
Numbness in pregnaney, 578 
Nurse, obstetric, engagement 
, of, 263 
instructions for, 263 
eare of child, 264 
during labor, 264 
puerperium, 264 
Nursing in syphilis, 529 
new-born infant, 347, 362 
contraindications, 347, 
348 


in 


OBESITY in pregnancy, 547 
Oblique diameters of pelvic 
inlet, 160 
presentations, 661 
Obliquely contracted 
715 
diagnosis, 721 
labor in, mechanism, 
750 
Obliquity, Litzmann’s, 194 
Naegelé’s, 198 
Obstetric conjugate diameter, 
160 
nurse, engagement of, 263 
instructions for, 268 
care of child, 264 
during labor, 264 
puerperium, 264 
satchel, De Lee’s, 287 
list of articles in, 288 
shock, 849 
specula, De Lee’s, 790 
Obstetrics, operative, 956 
Occipital presentation, descent 
of head, 194 
disengagement 
198 
engagement of head, 193 
extension of head, 198 


pelvis, 


of head, 


external restitution of 
head, 200 
flexion of head, 194 
mechanism of labor in, 
192 


observations on, 203 
of shoulders, 202 
overrotation, 203 
rotation of head, 194 
internal anterior, 195 
Occipitodextra posterior posi- 
tion, findings in, 210 
mechanism of labor in, 
208 
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Occipitofrontal diameter, 180 
Occipitomental diameter, 180 
Occipitoposterior position, 676 

correction, 991 

course, 626, 628 

diagnosis, 628 

forceps in, 1037 

Hodge’s manceuver in, 630 

molding in, 628 

persistent, 626 

mechanism of labor in, 
626 
prognosis, 629 
treatment, 630 


unusual mechanisms, for- 
ceps in, 1037 
Occipitosacral position, 626 
forceps in, 1037 
molding in, 628 
treatment, 630 
Occiput, fetal, 179 
posterior positions, improv- 
ing, 991 
Oligohydramnion, 51, 609 
Olshausen’s theory of pulse- 
rate In puerperium, 233 
Opening cervix, operations for, 
966 
Operating telescope, De Lee’s, 
962 
Operations, 956 
anesthesia in, 958 
assistants, 957 
contraindications, 956 
diagnosis before, 957 
feces issuing from anus in, 


care of, 964 
for enlarging pelvic canal, 
981 
for opening cervix, 966 
in private houses, arrange- 
ment of room, 963 
preparations, 959 
of patient, 962 
provisions for complica- 
tions, 964 
indications, 956 
instruments for, 964 
mutilating, on child, 1090 


of delivery, 1008 
general conditions, 1008 
indications, 1008 
posture of patient, 963 
preparatory, 966 
preparing pelvic floor for de- 
livery, 980 
vagina for delivery, 980 
prevention of injuries, 957 
reflection after, 958 
selection of, 956 
Operative obstetrics, 956 
Ophthalmia neonatorum, 330 
prevention, 330 
Optic neuritis in pregnancy, 
549 
Os, rigid, 623, 693 
Osiander’s manceuver with for- 
ceps, 1047 
Osteochondritis, syphilitic, in 
fetus, 529 
Osteomalacia 
114, 548 
symptoms, 548 
treatment, 549 


in pregnancy, 
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Osteomalacic pelvis, 734 
diagnosis, 734 
Osteophytes, puerperal, 107, 
114 
Osteoplastic operations, 991 
Otosclerosis, effect of preg- 
nancy on, 110, 1105 
Ovarian pregnancy, 420 
tubes, Pfliiger’s, 3 
tumors in pregnancy, 573 
diagnosis, 573 
prognosis, 575 
treatment, 575 
during labor, 575 
vaginal ovariotomy in, 
576 
Ovario-abdominal pregnancy, 
415 
Ovariotomy, vaginal, in ova- 
rian tumors, 576 
Ovary, anatomy, 2 
external wandering, 23 
functions, 3, 10 
germinal epithelium, 3 
in pregnancy, 97 
influence of, on lactation, 104 
internal secretion, 14 
interstitial gland in, in ani- 
mals, 10 
tunica externa, 4 
interna, 4 
Overgrowth of fetus, causes, 
682 
of uterus, induction of pre- 
mature labor in, 1100 
Overrotation in occipital pres- 
entation, 203 
Overterm, 514, 682 
Ovocytes, 3 
Ovulation, 2 
and menstruation, connec- 
tion between, 14 
definition, 2 
time of, 14 
Ovum, 22 
and spermatozoid, union, 27 
blastula formation, 29 
changes in, after death of 
fetus, in abortion, 469 
development, 27 
diseases of, 580 
embedding, in uterine mu- 
cous membrane, 30 
forceps, 463 
karyokinesis in, 29 
method of spirochetze in 
reaching, 525 
morula stage, 29 
nine weeks’, 39 
six weeks’, 39 
three weeks’, 39 
Oxygen in eclampsia, 400 


PACKING cervix, 969 
forceps, De Lee’s, 826 
uterus in postpartum hemor- 
rhage, 834 
with gauze in puerperal 
fever, 935 
Pains, after-, in puerperium, 
348 
cramp, 620 
treatment of, 622 


INDEX 


Pains, false, 298, 612 
in abdomen in pregnancy, 
578 
in back in pregnancy, 578 
in epigastrium in eclampsia, 
380 
labor, 122, 134 
effect of, on fetal heart, 144 
false, 298, 612 
too strong, 623 
weak, 612 
of the kidneys, 136 
strong, 623 
weak, 612 
diagnosis of, 613 
etiology of, 613 
prognosis of, 614 
treatment of, 614, 616 
Pajot’s law of accommodation 
in head presentation, 189 
manceuver with forceps, 1047 
Palfyn’s forceps, 1025 
Palpation, abdominal, in labor, 
298 
of fetal body in diagnosis of 
pregnancy, 276 
Pancreas in pregnancy, 107 
Paragomphosis, 752 
Paralysis, Erb’s, of fetus, 869, 
870 
facial, in new-born infant, 867 
Klunpke’s, in new-born in- 
fants, 869 
of muscles of extremities of 
fetus in labor, 869 
Parametritis in puerperal fever, 
896 
diagnosis, 901 
etiology, 896 
late, 900 
pathology, 897 
prognosis, 901 
symptoms, 899 
treatment, 901, 907 
postica, 955 
Parathyroid extract in eclamp- 
sia, 400 
Parathyroids, changes in, in 
_ pregnancy, 107 
Parietal bone presentation in 
flat pelvis, 743, 744 
bones, shape, 180 
bosses, 180 
Parsenow’s method of treating 
postpartum hemorrhage, 837 
Parturient canal, 132 
anomalies, 691 
dystocia due to, 691 
axial stretching, 176 
axis of, 177 
contractile portion, 176 
deformities, 553 
dilating portion, 176 
formation, 172 
injuries to, in labor, 772 
position, 176 
Passage of drugs from mother 
to fetus, 67, 451 
Passages involved in labor, 
158 
anomalies, 691 
Passengers in labor, 178 
anomalies, 625 
classification, 625 


Passive contraction of uterus, 
665 
Paternal syphilis, effects on 
pregnancy, 525 
Péan’s forceps, 1025 
Pelveocrural cellulitis in puer- 
peral fever, 919 
Pelvic bones, injuries, in labor, 
814 
canal, length, 159 
operations for enlarging, 
981 
cellulitis in puerperal fever, 
896. See also Parame- 
tritis. 
congestion as sign of preg- 
nancy, 268 
connective tissue, laceration, 
in labor, 788 
prevention, 790 
treatment, 790 
fascie, 169 
floor, 166 
im pregnancy, 98 
injuries in labor, 774 
operations, preparing for 
delivery, 980 
projection, 98 
rigidity of, dystocia due 
to, 694 
diagnosis, 694 
treatment, 695 
girdle in pregnancy, 100 
inclination, anomalies, dys- 
tocia due to, 704 
inlet, diameters, 159 
oblique, 160 
plane of, 159 
joints in pregnancy, 100 
injuries of, in labor, 814 
relaxation of, in preg- 
nancy, 413 
rupture, in labor, 814 
measurements in pregnancy, 
248 
internal, in pregnancy, 252 
technic, 253 
organs, diseases, dystocia 
due to, 698 
outlet, diameters, 162 
plane of, 162 
planes, 159 
Hodge’s system, 162, 195 
narrow, 161 
wide, 161 
presentation, 185, 187 
frequency, 189 
veins, ligations, in puerperal 
fever, 940 
Pelvimeter, Baudelocque- 
Briesky, 247 
Belicky-Gauss, 256 
De Lee’s, 250 
Pelvimeters, internal, 251 
Pelvimetry, 248 
external, 248 
internal, in labor, 308 
Pelvis, 158 
equabiliter justominor, 706 
anomalies of, Bonnaire’s clas- 
sification, 704 
Budin’s classification, 704 
classification, 702 
dystocia due to, 699 


Pelvis, anomalies of, Litzmann’s 


classification, 702 


Schauta’s classification, 
702 

Tarnier’s classification, 
704 


assimilation, 726 
asymmetric, 730 
diagnosis, 731 
high, 728 
low, 728 
lower, 727 
midplane contracted, 730 
transversely contracted, 

729 
upper, 727 

bi-ischiatic diameter, meas- 

urement, 257 


bituberal diameter, meas- 
urement, 257 

chief plane, 162 

conjugate diameter, meas- 


urement, 256 
contracted, 705 
absolutely, 705 
treatment, 759 
at inlet, treatment of labor 
in, 768 
at outlet, treatment of 
labor in, 768 
caput succedaneum in, 755 
cesarean section in, 1061 
extraperitoneal, 767 
classification, 705 
clinical aspects, 737 
complicated labor in 
treatment, 769 
craniotomy in, 760, 768 
definition, 705 
disproportion between 
child and pelvis, diag- 
nosis, 756 
dystocia due to, 701 
eclampsia in, treatment, 
770 
forceps in, 765 
frequency, 705 
generally, 706 
flat, 715 
labor in, diagnosis, 747 
mechanism, 746 
hebosteotomy in, 766 
high forceps in, 765 
historical note, 771 
in pregnancy, clinical as- 
pects, 737 
labor in, complicated 
treatment, 769 
mechanism, 737 
first stage, 738 
second stage, 739 
third stage, 741 
prognosis, 752 
for child, 753 
for mother, 752 
treatment, 756 


? 


laparotrachelotomy in, 
768 ; 

Litzmann’s classification, 
705 

measurement of, 248 

moderately, exaggerated 


lithomy position in the, 
764 
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Pelvis, contracted, moderately, 


induction of prema- 
ture labor in, 761 
treatment, 761 
during labor, 762 
pregnancy, 761 
Walcher position in, 763 
obliquely, 715 
diagnosis of, 721 
labor in, mechanism, 750 
placenta previa in, treat- 
ment, 769 
pubiotomy in, 766 
relatively, 705 
induction of premature 
labor in, 759 
treatment, 759 
shghtly, treatment, 768 
symphysiotomy in, 766 
transversely, 723 
“treatment, 756 
hospital versus 
practice, 770 
version in, 765 
what to tell patient after 
labor in, 770 
coxalgic, 717 
dwarf, 706, 707 
excavation of, 159, 161 
false, 158 
flat, 710 
generally contracted, 715 
labor in, findings, 744 
mechanism, 742 
parietal bone presentation 
in, 743, 744 
rachitic, 711 
simple, 710 
funnel, 725 
diagnosis of, 726 
labor in, diagnosis, 748 
mechanism, 748 
inclination, 163 
infantile, 706 
inlet, diameters of, 159 
oblique, 160 
justominor, 706, 771 
diagnosis, 709 
etiology, 708 
kyphoscolhiotic, 722 
kyphosis, 725 
large, 158 
lower, 158 
masculine, 706 
midplane of, 161 
minor, 158 
Naegelé, 728 
nimis parva, 706 
obtecta, 728, 768 
osteomalacic, 734 
diagnosis, 734 
outlet, diameters of, 162 
plane of, 162 
plana, 710, 771 
plane of inlet, 159 
planes, 159 
Hodge’s system, 162 
inclined, of Hodge, 195 
pseudo-osteomalacic, 713 
quadrants of, 185 
rachitic, 710, 711 
diagnosis, 713 
flat, 700, 711 
Robert, 724 
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Pelvis, rubber, 548 
scohotic, 721 
sumple flat, 710 
small, 158 
split at pubis, 736 
spondylolisthetic, 731 
diagnosis, 732 
too large, dystocia due to, 
704 
true, 158 
upper, 158 
Pendulous abdomen in_preg- 
nancy, 84, 432 
treatment, 433 
Peptonuria in pregnancy, 113 
in puerperium, 234 
Perforation, 1090. 
Craniolomy. 
of uterus in emptying uterus 
in inevitable abortion, 463 
Perforator, Burton’s, 1091 
Naegelé’s, 1093 
Perimetritis in puerperal fever, 
902 
diagnosis, 906 
etiology, 902 
pathology, 903 
prognosis, 906 
symptoms, 905 
treatment, 907 
Perineal body, 168 
Perineorrhaphy, 784 
stages, 780 
Perineum, fetal head on, 188 
injuries of, in labor, 774 
laceration of, in labor, 319, 


See also 


causes, 319 
etiology, 778 
history of. prevention, 
327 
treatment, 320, 782 
preventive, 782 
preservation, in labor, 319 
history, 327 
retraction of, in. breech pres- 
entation, 1020 
scissors, 329 
sutures of, in lacerations, 784 
Periods, 11 
Peritoneum in pregnancy, 96 
Peritonitis in pregnancy, 563 


in puerperal fever, treat- 
ment, 907 
Pernicious anemia in preg- 


nancy, 408 
vomiting in pregnancy, 368. 
See also Hyperemesis grav- 
idarum. 
Perret’s cephalometer, 285 
Persistent thymus in preg- 
nancy, 533 
Pfliiger’s ovarian tubes, 3 
Phlegmasia alba dolens in puer- 
peral fever, 917 
treatment, 919 
Phlegmonous mastitis, 951 
Phthisis in pregnancy, 522 
treatment, 523 
Physician, asepsis of, in labor, 
290 
attendance of, in labor, 309 
Physician’s examinations in 
pregnancy, 246 
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Physician’s response to call, in | Placenta, delivery of, Duncan’s Placenta, prolapse of, 474 


labor, 290 
visit before labor, 246 
in puerperium, 348 
Physics of abdomen, 102 
Physiologic chill in  puerpe- 
rium, 231 
diabetes of pregnancy, 113 
leukocytosis of pregnancy, 106 
Physometra in transverse pres- 
entation, 668 
Pica, 111 
Pinard’s method of breech ex- 
traction, 1014 
Piper’s forceps, 1020 
Pipet, Little’s, 923 
Pituitary extract in atony of 
uterus, 614 
in third stage of labor, 134 
Pituitrin in postpartum hem- 
orrhage, 313 
to induce labor, 1103 
Pityriasis versicolor in preg- 
nancy, 579 
in puerperium, 411 
Placenta, 36, 38, 42, 44, 108 
abruption of, 472 
after-delivery 
480 
cesarean section in, 1060 
concealed hemorrhage in, 
474 
delivery per vias naturales, 
480 
diagnosis, 477 
differential, 478 
emptying uterus in, 479 
etiology, 472 
frequency, 472 
hemorrhage in, 473 
concealed, 474 
hysterotomy in, 481 
in labor, 477 
in pregnancy, 476 
labor in, 477 
metreuryses in, 479 
pathology, 473 
placenta previa and, dif- 
ferentiation, 480 
prognosis, 478 
pulse in, 477 
rupture of uterus and, dif- 
ferentiation, 478 
shock in, treatment, 481 
symptoms, 476 
tamponade in, 480 
treatment, 478 
version in, 480 
accessory portions, 45 
accreta, 818 
adherent, 828 
albuminurique, 540 
angioma of, 602 
at term, 44 
atelectasis of, 601 
battledore, 50 
bilobate, 45, 46, 49 
calcification of, 601 
circular sinus, 41 
rupture of, 482 
circumvallata, 42, 597 
cirrhosis of, 597 
cotyledons of, 47 
eysts of, 602 


treatment, 


mechanism, 213 
hemorrhage in, mechan- 
ism of control, 215 
mechanism, 211 
Schultze’s mechanism, 215 
diseases of, 596 
abortion from, 450 
edema of, 601 
examination of, 337 
excretory functions, 67 
expression, 133, 134, 333 
Ahlfeld’s method, 337 
Credé’s method, 336, 337 
early, 335 
expulsion of, 333 
mechanism, 212 
extra, retention of, 339 
fenestrata, 486 
fetal surface, 48 
growth of, 42 
hemorrhages, 600 
hepatization of, 597 
horseshoe, 45, 49 
in cesarean section, 1064 
increta, 818 
infarcts, 48, 597 
varieties, 597 
insertion of umbilical cord in, 
49 
isthmialis, 484 
location of, in labor, 301 
low insertion, 484 
marginata, 42, 597 
maternal surface, 46 
membranacea, 45 
myxoma of, 602 
nappiformis, 597 
previa, 483 
abortion from, 488 
abruption of placenta 
and, differentiation, 480 
accouchement foreé in, 499 
Braxton-Hick’s version in, 
493 
cervicalis, 485 
cesarean section in, 499 
centralis, 484 
colpeurynter in, 494 
dangers to child, 488 
diagnosis, 488 
differential, 489 
etiology, 485 
frequency. 485 
hemorrhage in, 487 
in contracted pelvis, treat- 
ment, 769 
in third stage, treatment, 
488 
laparotrachelotomy in, 500 
lateralis, 484 
marginalis, 484 
Maurer’s treatment, 494 
metreurysis in, 494 
partialis, 484 
prognosis, 489 
Puzos’ treatment, 491 
stillicidium sanguinis in,478 
symptoms, 487 
totalis, 484 
treatment, 490 
during third stage, 488 
vaginal cesarean section 
in, 499 


removal of, in postpartum 
hemorrhage, 827 
manual method, in post- 


partum hemorrhage, 
827 ; 

retained, 451, 817 

ripe, 44 


scirrhus of, 597 
separation of. 333 
mechanism, 212 
shape, 45, 46 
spuria, 45 
succenturiata, 45, 50, 339 
trefoil, 49 
trilobate, 45, 46 
tumors of, 602 
variations in shape, 596 
venous openings in, 42 
villi of, 36 
weight, 44 
white infarcts, 48, 597, 598 
necroses, 598 
Placente succenturiate, 596 
Placental circulation, scheme, 
41 
hemorrhages, 600 
infarcts, 48. 596 
varieties. 597 
polyp, invasive, 593 
site, atony of, 841 
in puerperium, 220 
souffe in diagnosis of preg- 
nancy, 279 
Placentation, 36 
Placentitis, 597 
Placentule, 44, 596 
Planes, inclined, of Hodge, 195 
Plastic changes wrought on 
fetus by labor, 147 
Plastron, abdominal, 898 
Plethora, serous, in pregnancy, 
105 
Pneumonia in pregnancy, 521 
Pneumoperitoneum, 272 
Podalie version, 995, 997 
Point of direction, 183, 625 
presentation, 183, 201 
Poisoning, eclampsia and, dif- 
ferentiation, 390 
Polycystic degeneration of ova- 
ries, 590 
Polygalactia, 943 
Polyglobulism in pregnancy, 
408 
Polyhydramnion, 51, 607 
acute, 607 
diagnosis of, 608 
chronic, 608 
clinical course, 607 
in twins, 505 
prognosis, 608 
treatment. 609 
Polymastia, 104 
Polyneuritis in pregnancy, 407 
Polyp. placental, invasive, 593 
Polyuria in labor, 140 
Pomeroy’s bag for dilatation 
of cervix, 971 
Porro cesarean section, 1071 
indications, 1072 
technic, 1073 
Helo sterilizer, De Lee’s, 


Portes-Gottschalk 
1089 
Portic vaginalis, 88 
Position, 180, 181, 183 
changes in, 189 
chin, persistent posterior, 
642 : 
definition of, 183, 625 
diagnosis, by abdominal ex- 
amination, 298 
by internal examination, 
308 
trequency, 189 
Indian, 763 
Jonge’s, 769 
lithotomy, exaggerated, in 
moderately contracted pel- 
vis, 764 
occipitoposterior, 626 
clinical course, 628 
correction, 991 
course, 626 
diagnosis, 628 
forceps in, 1037 
Hodge’s manceuver in, 630 
molding in, 628 
persistent, 626 
mechanism of labor in, 
626 
prognosis, 629 
treatment, 630 
unusual mechanisms, for- 
ceps in, 1037 
oecipitosacral, 626 
forceps in, 1037 
molding in, 628 
treatment, 630 ; 
occiput posterior, improving, 
991 
of patient for operation, 963 
Walcher, 763, 764 
in moderately contracted 
pelvis, 763 
Posterior ear presentation, 744 
Postmortem delivery of fetus, 
811 
Postpartum eclampsia, treat- 
ment, 400 
hemorrhage. 818. See also 
Hemorrhage, postpartum. 
Poullet’s cord repositor, 678 
Powers involved in labor, 155 
Precipitate labor, 623 
dangers, 623 
treatment, 623 ’ 
Precocious pregnancy, 118 
Pre-eclampsia, 381. See also 
Eclampsism. 
Pre-eclamptic toxemia, 381 
Pregnancy, Abderhalden 
for, 273 
abdominal, 415 
mutations in, 142, 143 
secondary, 419 
wall in, 101 : 
abruption of placenta in, 477 
acetonuria in, 113 
acne in, 579 : 
acromegalic changes in, 107 
acute yellow atrophy of liver 
in, 403 
diagnosis, 404 
pathology, 403 
prognosis, 404 


test 


INDEX 


operation, | Pregnancy, acute yellow atro- 


phy of liver in, 
symptoms, 403 
treatment, 404 
adenomatous goiter with hy- 
perthyroidism in, 534 
adrenalinemia in, 107 
adrenalin-glycosuria test for, 
273 
after menopause, 18 
albuminuria in, 112, 382 
alcohol in, 238 
amblyopia in, 550 
ampullary, 419 
anemia in, 407 
angular, extra-uterine preg- 
nancy and, differentiation, 
425 
anorexia in, 111 
appendicitis in, 536 
diagnosis, 536 
treatment, 537 
appetite, in, 111 
areola in, 103, 268 
axis of uterus in, 84 
bacteriuria in, 544 
ballottement in diagnosis of, 
275 
bartholinitis in, 558 
Basedow’s disease in, 533 
bathing in, 241 
bladder in, 88, 99 
blindness in, 549 
blood diseases in, 407 
bowels in, 239 
bradycardia in, 233 
Braxton Hicks’ sign, 275 
breasts in, 102 
care of, 243 
broad ligaments in, 96 
carcinoma of cervix in, 571 
diagnosis, 572 
treatment, 572 
of rectum in, 576 
cells, 107 
cervical, 456 
cessation of menstruation in, 
266 
changes due to, 70 
local, 70 
in blood in, 105 
in bone-marrow in, 106 
in bones in, 114 
in breasts in diagnosis of, 
268 
in cervix, 79, 80, 87 
in circulatory system in, 
108 
in digestive tract in, 110 
in disposition in, 267 
in endometrium in, 33 
in form, size, consistence, 
and position of uterus 
in diagnosis of, 271, 280 
in hair in, 115 
in heart in, 108 
in intestines in, 111 
in larynx in, 110 
in liver in, 111 
in lower uterine segment, 
87 
in lumbar glands in, 106 
in lungs in, 110 
in maternal organs in, 105 
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Pregnancy, changes in nervous 
system in, 115 
in nose in, 110 
in parathyroids in, 107 
in physiology of uterus, 95 
in sebaceous glands in, 115 
in shape of uterus, 79 
at term, 81 
in skin in, 115 
in diagnosis of, 280 
in spleen in, 106 
in stomach in, 111 
in sweat-glands in, 115 
in throat in, 110 
in thyroid gland in, 107 
in urine in, 112 
in uterus in, 70 
in weight in, 111 
child and, 236 
chloranemia in, 105 
chlorosis in, 407 
cholecystitis in, 535 
cholera in, 519 
chorea in, 404 
prognosis, 404 
treatment, 404 
clasmatocytes in, 224 
coitus in, 237, 240 
colostrum in, 104 
constipation in, 111 
treatment, 239 
contracted pelvis in, clinical 
aspects, 737 
contractility of uterus in, 95 
convulsions in, 379. See also 
Eclampsia. 
corset in, 238 
cotton spitting in, 110, 378 
cravings in, 111 
cystitis in, 544 
cystocele in, 447 
darkening of eyelids in, 115 
deafness in, 110 
delicate sense of smell in, 
115 
dental caries in, 535 
diabetes in, 546 
diagnosis, 547 
insulin in, 547 
prognosis, 547 
treatment, 547 
diagnosis, 265 
auscultatory signs, 276 
ballottement, 275 
bluish, discoloration of 
vagina, vulva, and ves- 
tibule, 269 
Braxton Hicks’ sign, 275 
“cessation of menstruation, 
266 
changes in breasts, 268 
in disposition, 267 
in form, size, consist- 
ence, and position of 
uterus, 271, 280 
in nipples in, 268 
in skin, 280 
death of fetus, 282 
fetal heart-tones, 276 
movements, 275 
souffle, 277 
Hegar’s sign, 270 
intermittent uterine con- 
tractions, 275 
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Pregnancy, diagnosis, irritabil- | Pregnancy, enlargement of cer- 


ity of bladder, 268 
laboratory, 273 
lightening, 281 
morning sickness, 267 
multiparity, 285 
nausea and vomiting, 267 
palpation of fetal body, 
276 
pelvic congestion, 268 
placental souffle, 279 
quickening, 274 
salivation, 267 
softening of cervix and 
vagina, 270 
sources of error, 265 
summary of, 281 
time, 284 
uterine souffle, 279 
diet in, 238 
dilatability of uterus in, 95 
diseases, 365 
accidental to, 517 
local, 553 
classification, 366 
of alimentary tract in, 534 
of blood in, 407 
of circulatory system in, 
530 
of ear in, 550 
of eye in, 549 
of heart in, 530 
of metabolism in, 546 
of nose and throat in, 550 
of skin in, 408, 579 
of urinary system in, 539 
diverticula of uterus in, 558 
dizziness in, 578 
dress in, 238 
duration, 117 
dysthyroidism in, 533 
echinococeus cysts in, 576 
eclampsia in, 379. See also 
Eclampsia. 
eclampsism in, 379. See also 
EHclampsism. 
ectopic, 415. See also Hztra- 
uterine pregnancy. 
eczema in, 579 
edema in, 110, 410, 579 
effects of diabetes on, 546 
of fibroids of uterus on, 
567 
of heart disease on, 531 
of maternal syphilis on, 
524 
of paternal syphilis on, 525 
on diabetes, 546 
on heart disease, 5380 ° 
on otosclerosis, 110 
on syphilis, 524 
elasticity of uterus in, 95 
endometritis in, 560 
catarrhal, 561 
glandular, 561 
gonorrheal, 561 
interstitial, 561 
polyposa, 561 
syphilitic, 561, 562 
tuberosa, 561 
endometrium in, changes in, 


enlarged and prolapsed kid- 
neys in, 576 


vix In, 449 
epistaxis in, 551 
erosions of cervix in, 560 
erysipelas in, 519 
erythrocytes in, 105 
essential hypertension in, 383 
examnial, 516 
exochorial, 516 
exercise in, 240 
extra-uterine, 415. See also 
Extra-uterine pregnancy. 
Fahraeus’ red blood-cor- 
puscle precipitation test 
for, 273 
fainting spells in, 108, 116, 
578 
Fallopian tubes in, 98 
fetal heart-tones in diagno- 
sis of, 276 
movements in diagnosis 
of, 275 
souffle in diagnosis of, 277 
fever of, 563 
fibroids of uterus in, 565. 
See also Fibroids of uterus 
an pregnancy. 
fibroma molluscum in, 410 
focal infection in, 367 
nephritis in, 383 
frequent urination in, 579 
gait in, 114 
gall-stones in, 535 
gingivitis in, 111, 379 
treatment, 379 
glomeruli-nephrosis in, 383 
glucose test for, 273 
glycosuria in, 112 
goiter in, 534 
gonorrhea in, 559 
diagnosis, 560 
treatment, 560 
gonorrheal endometritis in, 
561 
heart disease in, 530 
prognosis, 531 
treatment, 532 
Hegar’s sign in, 79, 270 
hematuria in, 544 
hemophilia in, 408 
treatment, 408 
hemorrhage in, 408 
hemorrhoids in, 111, 413 
hernia in, 537 
herpes in, 410 
hirsuties in, 410 
husband and, 237 
hydremia in, 105 
hygiene, 238 
and conduct, 236 
hyperglycemia in, 112 
hypertension in, 383 
hyperthyroidism in, 533 
hypertrophy of cervix in, 560 
of heart in, 108 
hypothyroidism in, 533 
icterus in, 535 
_ gravis in, 403 
ileus in, 537 
impetigo herpetiformis in, 
410 


in retroverted uterus, extra- 
uterine pregnancy and, 
differentiation, 426 


Pregnancy in rudimentary horn 


of uterus, 553 
in uterus arcuatus, 555 
bicornis duplex, 554 
unicollis, 555 
unolatere 
rius, 556 
bilocularis, 555 
subseptus unicollis, 555 
unicornis, 556 
infectious diseases in, acute, 
Dei 
chronic, 522 
influence, on quantity and 
quality of milk, 228 
influenza in, 520 
insanity in, 406 
treatment, 406 
insomnia in, 578 
instructions in, general, 244 
intermittent uterine contrac- 
tions in diagnosis of, 275 
interstitial, 415, 417 
intestinal indigestion in, 534 
intra-uterine and _— extra- 
uterine, combined, 421 
ectopic gestation and, dif- 
ferentiation, 425 
inverted nipples in, 243 
irritability of bladder in, 
diagnosis of, 268 
of uterus in, 95 
jaundice in, 527 
Kamnitzer’s phloridzin test 
for, 273 
kidney of, 112. See also 
Kidney of pregnancy. 
kidneys in, 239, 382 
laboratory diagnosis of, 273 
lactosuria in, 112 
late, 118 
length, 117 
leukemia in, 408 
leukocytosis in, 106 
leukorrhea in, 90 
lightening, 84, 85 
in diagnosis of, 281 
linea nigra in, 115 
lines on abdomen in, 101 
liver of, 371 
local diseases incident to, 
412 
location of cervix at term, 92 
malacosteon in, 548 
malaria in, 519 
mania in, 406 
mask of, 114, 115 
maternal impressions in, 241 
Maturin test for, 273 
measles in, 519 
melancholia in, 406 
menstruation and, 17, 237, 
266 
without, 266 
mental condition in, 115 
occupation in, 241 
metabolism in, 111 
minor disturbances of, 578 
moderately contracted pel- 
vis in, treatment, 761 
mollities ossium in, 548 
monocytes in, 224 
morning sickness in, 113 
diagnosis of, 267 


rudimenta- 


ee 


Pregnancy, multiparit 
nosis of, 283 
multiple, 502 
anomalies of, 512 
characteristics of, 504 
clinical course, 505 
diagnosis of, 507 
differential, 501 
etiology ,502 
frequency of, 502 
prognosis of, 510 
symptoms of, 505 
treatment of, 511 
myoma of uterus in, 565. 
See also Fibroids of uterus 
im pregnancy. 
nausea and vomiting in, 110 
diagnosis of, 267 
nephritis in, 383, 539 
after twenty-eighth week, 
treatment, 541 
before child is 
treatment, 541 
chronic interstitial, 540 
parenchymatous, 539 
diagnosis, 540 
in eclampsia, 381 
primary acute, 539 
prognosis, 540 
treatment, 541 
nephrosis, 382 
neuritis in, 406 
treatment, 407 
numbness in, 578 
nurse in, 263 
obesity in, 547 
optic neuritis in, 549 
osteomalacia in, 548 
symptoms, 548 
treatment, 549 
ovarian, 420 
tumors in, 573. See also 
Ovarian tumors in preg- 
nancy. 
ovaries in, 98 
ovario-abdominal, 415 
pain in abdomen in, 578 
parametritic abscess in, 576 
pathology of, 365 
classification, 366 
pelvic congestion in diagno- 
sis of, 268 
floor in, 98 
projection, 98 
girdle in, 100 
joints in, 101 
measurements in, 248 
internal, 252 
technic, 253 
pendulous abdomen in, 84 
treatment, 433 
peptonuria in, 113 
peritoneum in, 96 
peritonitis in, 563 _ 
pernicious anemia in, 408 
persistent thymus in, 533 
phthisis in, 522 
treatment, 523 
physics of abdomen in, 102 
physiologic diabetes of, 113 
leukocytosis, 106 
physiology, 1 
picain, 111 : 
pityriasis versicolor in, 579 


viable, 


INDEX 


diagnosis of, 279 
pneumonia in, 521 
polyglobulism in, 408 
polyneuritis in, 407 
precocious, 118 
preservation of figure after, 

248 
presumable _ toxicoses in, 
pride of, 114, 238 
projection, pelvic floor in 

98 
prolonged, 514 

induction — of 

labor in, 1101 

treatment, of, 515 
prurigo in, 409 
pruritus in, 408 

of vulva in, treatment, 409 
psychoses in, 406 
pty4lism in, 378 

treatment, 378 
puberty and, 237 
pulmonary tuberculosis in, 

§22 
treatment, 523 
pulse in, 108 
pyelitis in, 541 

diagnosis, 542 

treatment, 544 
pyelo-ureteritis in, 542, 543 
quadruplets, frequency of, 

502 
quickening in diagnosis of, 

274 
quintuplets, 

502 
rectal stricture in, 576 
rectocele in, 447 
relation of adrenal glands to, 

107 

of cervix to lower uterine 
segment, 92 

of endocrine glands to, 107 

of hypophysis cerebri to, 
107 

of pancreas to, 107 

of parathyroids to, 107 

of thyroid gland to, 107 
relaxation of pelvic joints 

in, 413 
respiration in, 110 
retinal hemorrhage in, 549 
retinitis in, 549 

albuminurica in, 550 
retractility of uterus in, 95 
ringing in ears in, 110 
round ligaments in, 95 
rules for women in, 263 
rupture of uterus in, 809 

clinical course, 809 

diagnosis, 810 

treatment, 810 
salivary secretion in, 110 
salivation in, 378 

in diagnosis of, 267 
salpingitis in, 563 
scearlatina in, 518 
sensibility of uterus in, 95 
sepsis in, 519 
septate vagina in, 556 
serous plethora in, 105 
shape of breasts in, 104 


d 


premature 


frequency of, 


11st 


y, diag-| Pregnancy, placental souffle in | Pregnancy, shock in, 551, 552 


signs of, 266 
objective, in first trimes- 
ter, 268 
in second trimester, 274 
in third trimester, 280 
subjective, in first trimes- 
ter, 266 
in second trimester, 274 
in third trimester, 280 
skin diseases in, 408, 579 
sleepiness in, 578 
smallpox in, 518 
softening of bones in, 548 
of cervix, 88 
and vagina in diagnosis 
of, 270 
spurious, 266 
striz in, 101, 103 
sugar in urine in, 112, 546 
symptoms, objective, in first 
trimester, 268 
in second trimester, 274 
in third trimester, 280 
subjective, in first trimes- 
ter, 266 
in second trimester, 274 
in third trimester, 280 
syphilis in, 524 
treatment, 529 
syphilitic endometritis in, 
562 
taste in, 111 
teeth in, 110, 378 
tetany in, 407 
time of, diagnosis, 284 
tingling in, 578 
toothache in, 379, 535 
toxemia of, 367 
presumable, 405 
symptomatology, 367 
treatment, 368 
toxicoses of, presumable, 405 
traumatism in, 551 
triplets, frequency of, 502 
true eclamptic toxemia in, 382 
tubal, 416 
course of, 416 
hematocele in, 417 
hematoma in, 419 
rupture of tube in, 418 
treatment, 429 
tubo-abdominal, 415 
tubo-ovarian, 415 
tubo-uterine, 415 
tumors of, 565 
of bladder in, 576 
of uterus in, 565 
twin, 502 
anomalies of, 512 
characteristics of, 504 
clinical course, 505 
diagnosis of, 507 
differential, 509 
etiology of, 502 
fibroma of uterus and, dif- 
ferentiation, 509 
frequency of, 502 
interlocking in, 512 
polyhydramnion in, 505, 
509 
prognosis of, 510 
symptoms of, 505 
treatment of. 511 
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Pregnancy, typhoid fever in, 518 
ureteritis in, 541 
diagnosis, 543 
treatment, 544 
ureteropyelitis in, 541, 542 
ureters in, 100 
urinalysis in, 239 
urination in, frequent, 579 
urine in, 112 
urticaria in, 579 
uterine souffle in diagnosis 
of, 279 
uterosacral ligaments in, 96 
vaccination in, 518 
vagina in, 98 
vaginal douches in, 241 
enterocele in, 447 
vaginitis in, 558 
varicose veins in, 108, 412 
treatment, 413 
variola in, 518 
vesical calculi in, 576 
visit, routine, 246 
vomiting in, 110 
diagnosis of, 267 
pernicious, 368. See also 
Hyperemesis gravidarum. 
vulvitis in, 558 
warts in, 410 
Widal’s digestive hemoclasia 
test for, 273 
with ovarian tumor, retro- 
flexion of pregnant uterus 
and, differentiation, 443 
Pregnant uterus, antefixation, 
435 
treatment, 437 
anteflexion, 432 
treatment, 433 
anteversion of, 4382 
treatment, 433 
displacements, 432 
anterior, 432 
posterior, 437 
distortion, 447 
hernia, 449 
procidentia, 447 
prolapse, 447 
retroflexion, 437 
bladder in, 440 
clinical course, 438 
diagnosis, 442 
etiology, 437 
gangrene of bladder in, 
441 
in, treatment, 447 
ischuria paradoxa in, 
438, 440 
partial, 439 
pregnancy with ovarian 
tumor and, differen- 
tiation, 443 
prognosis, 448 
reposition of uterus in, 
445 
retention of urine in, 
438, 440 
symptoms, 438 
terminations, 438 
treatment, 444 
retroversion, 437 
bladder in, 440 
clinical course, 438 
diagnosis, 442, 443 


INDEX 


Pregnant uterus, retroversion, 
etiology, 437 
extra-uterine pregnancy 
and, differentiation, 
426 ' 
gangrene of bladder in, 
441 
treatment, 447 
ischuria paradoxa in, 
438, 440 
pregnancy with ovarian 
tumor and, differen- 
tiation, 443 
prognosis, 443 , 
reposition of uterus in, 
445 
retention 
438, 440 
symptoms, 438 
terminations, 438 
treatment, 444 
sacciform dilatation, 440 
vaginofixation, 435 
ventrofixation, 435 
ventrosuspension, 435 
Prematernity, 244 
Premature labor, 43, 471 
definition, 119 
etiology, 453 
induction of, 1100 
by bougies, 1102 
by dilatation of cervix, 
1102 
by medicines, 1103 
by puncture of bag of 
waters, 1102 
conditions in, 104 
in prolonged pregnancy 
and, overgrowth of 
child, 1101 
indications, 1100 
prognosis, 1101 
technic, 1102 
Prenatal care, 244 
Preparatory obstetric opera- 
tions, 966 
Prepartal visit, 246 
Presentation, 183 
action of uterus in alter- 
ing, diagrams illustrating, 
190 
at outlet, 188 
back, 661. See also Pres- 
entation, transverse. 
breech, 185, 187, 649 
abnormal rotation of back 
in, 655 
asphyxia in, 659 
cephalic version in, 995 
external, 1006 
clinical course, 656 
complete, 187, 651 
descent in, 652 
deviated, 662 
diagnosis, 658 
double, 651 
etiology of, 649 
external cephalic version 
in, 1006 
restitution in, 653 
flexion in, 652, 653 
footling, 651, 654 
prolapse of cord in, 
treatment, 680 


of urine in, 


Presentation, breech, frequency 


of, 189, 649 
incomplete, 187, 651 
internal anterior rotation 
in, 652 
lateroflexion in, 653 
mechanism of, 649, 651, 
652 , 
unusual, 654 
molding in, 658 
plastic changes in, 658 
prognosis, 659 
single, 187, 651, 656 
syinptoms, 656 
treatment of, 660 
manual aid, 661 
wry-neck in, 658 
brow, 187, 635 
correction of, 994 
De Lee’s method, 994 
diagnosis of, 637 
forceps in, 1047 
frequency of, 635 
mechanism of, 635, 636 
molding in, 638 
prognosis, 646 
treatment of, 638 
version in, 1005 
cephalic, 185. 
entation, head. 
definition of, 183, 625 
degree of engagement in, 188 
diagnosis by abdominal ex- 
amination, 298 
by vaginal examination, 
307 
divisions, 185 
ear, posterior, 742 
face, 187, 638 
changing of, to occipital, 
990-995 
clinical course, 642 
correction of, 994 
De Lee’s method, 994 
diagnosis of, 643 
forceps in, 1045 
frequency of, 189, 638 
mechanism of, 638, 639 
plastic changes in, 646 
prognosis of, 646 
treatment of, 646 
after engagement, 647 
before engagement, 647 
version in, 1005 
footling, 654 
prolapse of cord in, treat- 
ment, 680 
forehead, 635 
mechanism of labor in, 635 
frequency, 189 
head, deviated, 661 
frequency of causes, 189 
Pajot’s law of accommo- 
dation in, 189 
prolpase of arms and feet 
in, 680, 681 
version in; 1002 


See Pres- 


conditions necessary 
for, 1003 

double manual method, 
1005 


indications, 1002 
methods, 1004 
Wright’s method, 997 


Presentation in inlet, 188 
location in, 188 * 
oblique, 661 
occipital, descent of head, 194 
disengagement of head, 
198 
engagement of head, 193 
extension of head, 198 
external restitution 
head, 200 
flexion of head, 194 
mechanism of labor in, 182 
observations on, 203 
shoulders, 202 
rotation of head, 194 
internal anterior, 195 
occipitodextra posterior, 
findings in, 210 
mechanism of labor in, 
209 
parietal bone, in flat pelvis, 
743, 744 
pelvic, 185, 187 
frequency of, 189 
period of disengagement, 188 
point of direction, definition, 
184 
shoulder, 187. 661. See also 
Presentation, transverse. 
station in, 188 
transverse, 185, 187, 661 
anterior, 663 
attitude in, 663 
bimanual version in, 998 
Braxton Hicks’ method of 
bipolar version in, 671 
cephalic version in, 670 
clinical course, 662 
contraction-ring in, 667 
course of, 664 
diagnosis of, 668 
abdominally, 668 
vaginally, 668 
etiology of, 661 
frequency of, 189 
mechanism, 662 
of labor in, 662 
neglected, 667 
treatment of, 671 
physometra in, 668 
posterior, 663 
prognosis of, 669 
prolapse of arm in, 672 
retraction-ring in, 667 
rupture of bag of waters 
in, 670, 671 
tetanus uteri in, 668 
threatened rupture of ute- 
rus in, 667 
treatment of, 670 
tympania uteri in, 668 
version in, 670, 996 
Wright’s ‘method of ver- 
sion in, 671 
vertex, 187 
frequency of, 189 
raaiek, 633 
clinical course, 634 
diagnosis of, 634 
mechanism of labor in, 
633 
treatment, 635 
Presenting part, 183. See also 
Presentation. 


of 
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Pressure necrosis of bladder in 
labor, 816 
of scalp of fetus, 754 
Pride of pregnancy, 114, 238 
Primipare, old, labor in, 696 
young, labor in, 697 
Primordial follicles, 3 
Private houses, operations in, 
arrangement of room, 
963 
preparation, 959 
of patient, 962 
provisions for complica- 
tions, 964 
Processes of syncytium, 38 
Prochownick’s diet to restrain 
growth of fetus, 762 
method of resuscitation in 
asphyxia neonatorum, 
864 
gy eas of pregnant uterus, 
7 
Prodromata in eclampsism, 380 
Profeta’s law, 517 
Progamy, 68 
Projection, pelvic floor, 98 
Prolapse of arm in shoulder 
presentation, 672 
of arms and feet with head, 
680, 681 
treatment, 680 
of placenta, 474 
of pregnant uterus, 447 
of umbilical cord, 672. See 
also Umbilical cord, pro- 
lapse. 
Prominence, cephalic, 300 
Pronucleus, female, 6 
Prophylactic forceps, 1029 
version, 898 
Prostitutes’ colic, 416 
Protein therapy in puerperal 
fever, 937 
Prurigo gestationis, 409 
Pruritus in pregnancy, 408 
of vulva in pregnancy, treat- 
ment, 409 
Pseudo-corpus luteum forma- 
tion, 9 
Pseudocyesis, 266 
Pseudohelminths, 589 
Pseudo-menses, 16 
Pseudo-menstruation in new- 
born infant, 360 
Pseudo-osteomalacic 
713 
Psychoses, exhaustion, in puer- 
perium, 955 
in pregnancy, 406 
Ptyalism in pregnancy, 378 
treatment, 378 
Puberty, 1 
pregnancy and, 237 
Pubic segment in labor, 173 
Pubiotomy, 981, 983. See also 
Hebosteotomy. 
Pubocoe cygeal portion of leva- 
tor ani, 167 
Puborectal portion of levator 
ani, 167 
Pubovesical ligaments, 812 
Puerpera, 134, 216. See also 
Puerperium. 
Puerperal artery, 75 


pelvis, 
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Puerperal fever, 873 
abscess of fixation in, 919 
air-borne, 880 
antistreptococeus 

in, 937 
autoinfection in, 877 
bacillus tetanus in, 886 

typhosus in, 886 
bacteremia in, 884, 908 

metastatic, 914 

pathology, 910 

symptoms, 911 
bacteriology, 874 
brushing surface of en- 

dometrium in, 934 
classification of forms, 887 
clinical types, 889 
colloid silver salts in, 937 
colon bacillus in, 885 
curage of uterus in, 934 
curative treatment, 933 
curetage of uterus In, 934 
definition, 873 
diagnosis, 922 

differential, 925 
diet in, 936 
diphtheria in, 921 
drainage of uterus in, 935 
emptying uterus in, 935 
endometritis in, 890 

diagnosis, 895 

pathology, 891 

symptoms, 894 
ergot in treatment of, 933 
etiology, 867 

predisposing causes, 882 

infection 


serum 


exogenous in, 
880 

gas-forming bacteria in, 
886 


general treatment, 935 

gentian-violet in, 937 

glycerin in treatment of, 
935 

gonococcus In, 885 

gonorrhea in, 920 
treatment, 921 

hetero-infection in, 880 

history, 873 

hysterectomy in, 939 


intramural uterine  ab- 
scess in, 920 
intra-uterine douches in, 


934 
radiation in, 937 
late, 899 
latent, diagnosis, 926 
leukocytosis in, 928 
ligation of pelvic veins in, 
940 
local treatment, 934 
lochiocolpos in, 890 
lochiometra in, 891 
mercury in, 937 
mercurochrome in, 937 
metastatic bacteremia in, 
914 
metritis desiccans in, 893 
milk theory, 874 
milk-leg in, 917, 918 
modes of transmission to 
genital tract, 877 
morbidity, 930 
mortality, 929 
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Puerperal fever, nervous tem-| Puerperal fev 


perature in, 925 


packing uterus with gauze 


in, 935 
parametritis in, 896 
diagnosis, 901 
etiology, 896 
late, 900 
pathology, 897 
prognosis, 901 
symptoms, 897 
treatment, 901, 907 


pelveocrural cellulitis in, 


919 

pelvic cellulitis in, 896 
See also Parametrilis. 

perimetritis in, 902 
diagnosis, 906 
etiology, 902 
pathology, 903 
prognosis, 906 
symptoms, 905 
treatment, 907 


peritonitis in, treatment, 


907 
phlegmasia alba dolens 
917 
treatment, 919 
prognosis, 926 
prophylaxis, 931 
protein therapy, 937 


in, 


pyemia in, 888, 910, 914 


diagnosis, 916 

symptoms, 915 
reaction of 

against, 883 
salt solution in, 938 


organism 


sapremia in, 883, 886, 888, 


895 
symptoms, 895 


Semmelweis’ theory, 874 


sepsis in, 908 


septic endocarditis in, 914 


septicemia in, 888, 908 
pathology, 910 
symptoms, 911 
septicopyemia in, 914 
serum treatment, 937 
sources of infection, 877 


specific infections in, 920 


treatment, 937 
staphylococcus in, 885 
streptococcus pyogenes 

884 
surgical treatment, 939 
swabbing out uterus 

934 
tetanus in, 921 
theories of, 874 


in, 


in, 


thrombophlebitis in, 917 


thrombosis of saphenous 
in, 


and femoral veins 
917 
toxinemia in, 888, 895 
treatment, 931 
by transfusion, 938 
by irradiation, 937 
curative, 938 
general, 935 
local, 934 
of bowels, 936 
of chills, 936 
of fever, 935 
of mental state, 937 


INDEX 


meteorism, 936 
prophylaxis, 931 
specific, 937 
surgical, 939 

vaccine treatment, 937 
vaginitis in, 889 
treatment, 890 
vulvitis in, 889 
diagnosis, 890 
treatment, 890 
hemorrhage, 818. See 
Hemorrhage, postpartum. 
infection, 873. See also 
Puerperal fever. 
insanity, 406 
neuritis, 406 
osteophytes, 107, 114 
sepsis, 873. See also Puer- 
peral fever. 
state, 216. 
perium. 
wounds, 222 
Puerperium, 134, 216 
abdominal binder in, 351 
mutations in, 142, 143 
acne in, 411 
after-pains in, 348 
asepsis in, 345 
backache in, 955 
bladder in, 234 
care of, 346 
blood in, 233 
bowels in, care of, 346 
breasts in, care of, 347 
caruncule myrtiformes in, 
222 
changes in abdominal walls 
im, 225 
in bladder in, 234 
in blood in, 233 
in breasts in, 225 
in cervix in, 220 
in endometrium in, 220 
in external genitalia 
221 
in general, 231 
in intestinal tract in, 234 
in kidneys in, 234 
in, local, 216 
in nervous system in, 231 
in placental site in, 220 
in pulse in, 232 
in respiration, 233 
in skin in, 233 
in temperature i in, 231 
in urinary apparatus in, 
234 
in urine in, 234 
in uterine serosa in, 220 
vessels in, 220 
in uterus in, 217 
In vagina in, 221 
in weight i in, 235 
chill in, 231, 348 
colostrum in, 226 
conduct of, 345 
constipation i in, 285 
diagnosis of, 352 
diastasis recti i in, 225 
diet in, 345 
difficulty of urination in, 955 
diseases of breasts in, 942 
of nipples in, 948 


See also Puer- 


in, 


er, treatment of | Puerperium, diseases of skin in, 


410 
drug eruptions in, 411 
eczema in, 411 : 
enlargement of breasts in, 
226 
erythema multiforme in, 411 
examination in, final, 351 
exercise in, 350 
exhaustion psychoses in, 955 
fever from constipation in, 
954 
final examination in, 351 
fissure in ano in, 955 
functional disturbances of 
breasts in, 942 
furunculosis in, 411 
gall-stone colic in, 955 
general changes in, O31 
getting up in, time of, 350 
heart disease in, 531 
high stomach in, 225, 244 
ileus in, 954 
instructions to nurse during, 
263 
intestinal tract in, 234 
involution in, 217, 224 
kidneys in, 234 
lactation in, 225 
atrophy in, 224 
lactosuria in, 234 
leukocytosis in, 233 
local changes in, 216 
lochia in, 222 
alba in, 223 
bacteriology, 223 
purulenta in, 223 
quantity, 224 
sanguinolenta in, 223 
sources, 224 
massage in, 350 
mental care in, 348 
milk-sugar in urine in, 234 
nervous chills in, 348 
pathology of, 873 
peptonuria in, 234 
physician’s visit in, 348 
physiologic chill in, 231 
physiology, 216 
pityriasis versicolor in, 411 
pulse in, 232, 348 
respiration in, 233 
secretion of milk i in, 225 
skin in, 233 
diseases i in, 410 
sleep in, 348 
soldier’s heart in, 955 
sudamina in, 411 
sundry complications, 954 
superinvolution of uterus in, 
224 
tape-worms in, 954 
temperature in, 231, 348 
time of getting up, 350 
treatment, general, 350 
summary of principles, 
352 
tympany in, 235, 954 
urinary apparatus in, 234 
urine in, 234 
urticaria i in, 411 
visitors in, 350 
weight in, 235 
wounds in, 222 


Pulmonary embolism as cause 
of sudden death in labor, 
847 

tuberculosis 
522 
treatment, 523 
Pulse in abruption of placenta, 
477 
in pregnancy, 108 
in puerperium, 232, 348 
of new-born infant, taking 
of, 363 
Pulvis ad mortem, 615 
ad partum, 615 

Puncture, spinal, in eclampsia, 

400 

of bag of waters, induction 
of premature labor by, 
1102 

Purpura, 408 

Purulent mastitis, 951 

Puzos’ treatment of placenta 

previa, 491 

Pyelitis in pregnancy, 533 
diagnosis, 383, 541 
treatment, 544 

Pyelo-ureteritis in pregnancy, 

541, 542 
Pyemia in puerperal fever, 888, 
910, 914 
diagnosis, 916 
symptoms, 915 
Pygopagus, 585, 586 
Pyosalpinx, extra-uterine preg- 
nancy and, differentiation, 
427 


in pregnancy, 


QUADRANTS of pelvis, 185 
Quadruplets, frequency of, 502 
Queen's chloroform, 318 
Quickening in diagnosis 
pregnancy, 274 
Quinine and castor oil to in- 
duce labor, 1103 
in inertia uteri, 614 
Quintuplets, frequency of, 502 


of 


RACHISCHISIS, 584 
Rachitic flat pelvis, 711 
pelvis, 710, 711 
diagnosis, 713 
flat, 710, 711 
Reappearance of menses, 18, 
225 
Rectal examination 
302 
stricture in pregnancy, 516 
Rectocele in pregnancy, 447 
Rectovaginal fistula in labor, 
813 
third degree lacerations 
in, 698 
Rectum, cancer of, in preg- 
nancy, 576 ; 
diseases of, dystocia due to, 
698 
full, dystocia due to, 698 
injuries to, in labor, 814 
tumors of, dystocia due to, 
698 . . . . 
Relaxation of pelvic joints in 
pregnancy, 413 


in labor, 


INDEX 


Renal decapsulation in eclamp- 
sia, 400 
Repercussion, 275 
Reposition in prolapse of um- 
bilical cord, 677, 678 
Respiration, artificial, in as- 
phyxia neonatorum, 862 
fetal physiology, 65 
first, cause of, 145 
in labor, 138 
in new-born infant, 354 
taking, 363 
in pregnancy, 111 
in puerperium, 233 
Respiratory action of fetus, 58 
Restitution, external, in occip- 
ital presentation, 200 
Retentio placentz separate, 
“817 
Retention fever in puerperal 
, infection, 895 
of extra placenta, 339 
of urine in puerperium, 234 
in retroversion of preg- 
nant uterus, 438, 440 
Retinaculum, uteri, 169 
Retinal hemorrhage in preg- 
nancy, 549 
Retinitis albuminurica in preg- 
nancy, 550 
in pregnancy, 549 
Retraction ring, 622 
in transverse presentation, 
667 
Retroflexion of pregnant 
uterus, 437. See also Preg- 
nant uterus, retrofiexion. 
Retroplacental hematoma, 212 
Retroversion of pregnant 
uterus, 437. See also Preg- 
nant uterus, retroversion. 
Rhomboid of Michaélis, 250 
Ribs, dislocation of, in labor, 
816 
Rigid os, 623, 693 
Rigidity of cervix, 
due to, 691 
diagnosis, 693 
treatment, 693 
in labor, 622 
of pelvic floor, dystocia due 
to, 694 
diagnosis, 694 
treatment, 695 
Rigor mortis in utero, 581 
of fetus, dystocia due to, 
684 
closing, of Nitabuch- 
Winkler, 35 
of Waldeyer, 42, 47 
Ringing in ears in pregnancy, 
110 
Ripe placenta, 44 
Ritgen’s manceuver in forceps 
delivery, 1035 
in labor, 325, 618 
Robert pelvis, 724 
Roederer’s method of sponta- 
neous evolution, 665 
Room in labor, 295 
Rotation, abnormal, in breech 
delivery, 1021 
during fourth act, 1022 
third act, 1021 


dystocia 


Ring, 
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Rotation, arrested, of chin, for- 
ceps in, 1046 
in occipital presentation, 194 
internal anterior, 195 
over-, in occipital presenta- 
tion, 203 
super-, internal, 630 
Round ligaments in pregnancy, 
95 
Routine pregnancy visit, 246 
Rubber gloves in labor, 291 
pelvis, 548 
Rudford’s forceps, 1025 
Rudimentary horn of uterus, 
pregnancy in, 553 
Rupture of bag of waters, 126, 
127, Sid 
determining, 306 
in transverse presenta- 
tion, 670, 671 
of circular sinus of placenta, 
482 
of pelvic joints 
814 
of sternocleidomastoid mus- 
cle of fetus in labor, 868 
of symphysis pubis in labor, 
814 
of tube in extra-uterine preg- 
nancy, 418 
treatment, 429 
of umbilical cord, 605 
of uterus, 796 
abruption of placenta and, 
differentiation, 478 
in labor, 796 
after-treatment, 809 
complete, treatment of, 
at home, 808 
at hospital, 808 
diagnosis, 805 
differential, 806 
etiology, 796 
frequency, 799 
incomplete, treatment 
of, at home, 809 
at hospital, 808 
infection in, 809 
pathology, 800 
prognosis, 307 
symptoms, 802 
the rupture, 803 
threaded, diagnosis of, 
805 
treatment, 807 
after rupture, 808 
preventive, 807 
in pregnancy, 809 
clinical course, 809 
diagnosis, 810 
treatment, 810 
threatened, in transverse 
presentation, 667 


in labor, 


SacctrorM dilatation of preg- 
nant uterus, 440 
Sacral segment in labor, 178 
Sacropubic diameter, Breisky’s 
method of measuring, 
257, 259 
measurement, 256 
Sacrum, absence of, 736 
loosening of, in labor, 815 
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Sagittal diameter, anterior, 748 
posterior, 748 
suture, 178, 179 
Salivary secretion 
nancy, 110 
Salivation in pregnancy, 267, 
378 
Salpingitis in pregnancy, 563 
Salt solution in postpartum 
hemorrhage, 839 
in puerperal fever, 938 
towel, 241 
Salvarsan in syphilis in preg- 
nancy, 529 
Siinger’s cesarean section, 1059 
forceps, 1048 
Santarelli’s forceps, 1025 
Saphenous veins, thrombosis, 
in puerperal fever, 917 
Sapremia in puerperal fever, 
883, 886, 888, 895 
symptoms, 895, 
Sarcoma deciduocellulare, 594 
Saw, Gigh, 984 
Saxtorph’s forceps, 1025 
Scalp of fetus, pressure necro- 
sis, 754 
Scanzoni-Fritsch operation of 
forceps delivery, 1044 
Scaphocephalus, 180 
Scarlatina in pregnancy, 518 
Schatz’s pain tracing in first 
stage of labor, 135 
in second stage of labor, 
135 
tokodynamometer, 136 
Schauta’s classification of bony 
pelvis, 702 
Schoeller’s cord repositor, 678 
Schréder’s method of measur- 


in preg- 


ing bituberal diameter, 
257 

theory of pulse-rate in puer- 
perium, 233 


Schultze’s fold, 44, 47 
mechanism in mutations of 
uterus in third stage of 
labor, 333 
method of expulsion of pla- 
centa, 133, 213 
Scirrhus of placenta, 597 
Scissors, decapitation, 1096 
Dubois, 1081, 1096 
perineum, 329 
Smellie’s, 1091 
Scoliotic pelvis, 721 
Scopolamin-morphin 
in labor, 317 
Seurvy, 408, 792 
Sebaceous glands, changes in, 
in pregnancy, 115 
Secretion, salivary, 
nancy, 110 
vaginal, normal, 878 
pathologic, 878 
Segment, pubic, in labor, 173 
sacral, in labor, 173 
uterine, lower, 80, 84 
changes, in pregnancy, 
87 
relation of cervix to, in 
pregnancy, 92 
Segmentation nucleus, 28 
Sehrt aorta compressor, 838 


amnesia 


in preg- 


INDEX 


Selheim’s, law of accommoda- 
tion in anterior rotation in 
occipital presentation, 198 

Semmelweis, picture of, 875 
theory of puerperal fever, 874 

Sepsis in labor, 810 
in pregnancy, 519 
puerperal, 873. 

Puerperal fever. 

Septate vagina in pregnancy, 
556 

Septic abortion, 467 


See also 


endocarditis in puerperal 
fever, 914 
Septicemia in puerperal fever, 
888, 908 


pathology, 910 
symptoms, 911 
Septicopyemia in 
fever, 914 
Septum, urogenital, 168 
Serous plethora in pregnancy, 
105 
Serum, antistreptococcus, 
puerperal fever, 937 
treatment of puerperal fever, 
937 
Sex, determination, 68, 247 
Shock in abruptio placente, 
treatment, 481 
in labor, operation in, 839 
in pregnancy, 551, 552 
nervous, of labor, as cause 
of syncope and death, 848 
obstetric, 849 
Short umbilical cord, 605 
Shoulder presentation, 661. See 
also Presentation, transverse. 
Shoulders, circumference, 180 
delivery of, 326 
dystocia due to, 1057 
treatment, 1057 
mechanism, in occipital pres- 
entation, 202 
Show, 121 
Siamese twins, 585 
Sigmundine’s double manual 
method of version in head 
presentation, 1005 
Silver nitrate in ophthalmia 
neonatorum, 331 
Simpson’s forceps, 1026 
Sinciput, fetal, 179 
Sinus lactiferus, 103 
Skin, changes in, in pregnancy, 
115, 280 
in puerperium, 233 
diseases in pregnancy, 408, 
579 
in puerperium, 410 
eruptions in new-born infant, 
358 
navel, 359, 607 
of new-born, changes in, due 
to syphilis, 529 
infant, 358 
Skull, fetal. See Fetal head. 
trephining, in eclampsia, 400 
Sleep in puerperium, 348 
Sleepiness in pregnancy, 578 
Sling-carrier, Morales’, 1004 
Slipping of forceps, 1055 
axial, 1055 
exaxial, 1055 


puerperal 


in 


Smallpox in pregnancy, 518 
Smellie’s forceps, 1025 
scissors, LO91 
Soft parts in labor, 165 
Softening of bones in preg- 
nancy, 548 
of cervix and vagina in preg- 
nancy, 270 
in pregnancy, 88 
Soldier’s heart in puerperium, 
955 
Sore nipples, 948 
treatment, 949 
Souffle, fetal, in diagnosis of 
pregnancy, 277 
placental, in diagnosis of 
pregnancy, 279 
uterine, in diagnosis of preg- 
nancy, 279 
Spacial relations, diagnosis of, 
308 
Spanish windlass, 480 
Spasm of cervix in labor, 622 
Specula, De Lee’s, 790 
Spermatozoid, 20 
and ovum, union, 27 
Sphincter ani, 168 
externus, 169 
cunni, 168 
urogenital, 168 
Sphygmomanometer in tox- 
emias of pregnancy, 393 
Spina bifida, 584 
Spinal anesthesia in labor, 315 
hernia, 584 
puncture in eclampsia, 400 
Spinelli’s operation in inver- 
sion of uterus, 844 
Spirochete carrier, 525 
method of reaching ovum, 
525 
Spleen, changes in, in preg- 
nancy, 106 
Spondylolisthetic pelvis, 731 
diagnosis, 732 
Spondylolizema, 725 
Spondylotomy, 1090, 1098 
Spongy layer of uterine de- 
_ eidua, 31, 34 
Spontaneous evolution, 665 
Denman’s method, 666 
Douglas’ method, 666 
_ Roederer’s method, 665 
inversion of uterus in labor, 
841 
rectification, 664 
version, 664 
Spurious pregnancy, 266 
Stadtfeld, asymmetry of, 151 
Staphylococcus in puerperal 
fever, 885 
Starvation fever in new-born 
infant, 362 
Statio in aditu, 188 
in exitu, 188 
Station in presentation, 188 
Status hypoplasticus, 695 
Stenosis of vagina, dystocia 
due to, 693 
diagnosis, 694 
etiology, 693 
treatment, 694 
of vulva, dystocia due to, 695 
treatment, 695 


Stercorrhemia, febrile, 954 


Sterility, operations to pro- 
cure, 23 
Sterilization in cesarean sec- 
tion, 1069 


_ methods, 1071 
of hands, 290 
Ahlfeld’s hot-water-alcohol 
method, 290 
Fiurbringer’s method, 290 
Halsted’s method, 291 
Sterilizer, De Lee’s portable, 
962 
Sternocleidomastoid muscle of 
fetus, rupture, in labor, 868 
Sternomastoid muscle of fetus, 
hematoma, in labor, 868 
Sternopagus, 586 
Sternum, fracture of, in labor, 
816 
Stethoscope, De Lee-Hillis, 278 
Stillbirth, definition of, 851 
Stillicidium sanguinis in pla- 
centa previa, 487 
Stimulation, external, 
asphyxia neonatorum, 864 
Stomach, changes in, in preg- 
nancy, 111 
dilatation after cesarean sec- 
tion, 1067 
high, in puerperium, 225, 
244 


in 


lavage in hyperemesis gravi- 
darum, 276 
Stone child, 421 
Stools of new-born infant, 356 
Stowe’s bag for dilatation of 
cervix, 970 
Stratum granulosum, 3, 6 
Streptococcus pyogenes in pu- 
erperal fever, 884 
Striz, 1 
gravidarum, 101 
on breasts in pregnancy, 103 
Stricture of cervix in labor, 
622 
of uterus in labor, 620 
wreatment, 622 
rectal, in pregnancy, 576 
Stroganofi's treatment of ec- 
lampsia, 396 
Strong pains, 623 
Strophulus of new-born infant, 
358 
Submammary abscess, 953 
Suboccipitobregmatic diame- 
ter, 180 
Subpubic tears in labor, 776 
Sudamina in puerperium, 411 
Sudden death in labor, 847 
etiology, 847, 848 
symptoms, 849 
Sugar in urine in pregnancy, 
112, 546 
Suggestion in treatment of hy- 
peremesis gravidarum, 376 
Superfecundation, 505 
Superfetation, 505 ‘ 
Superinvolution of uterus In 
puerperium, 224 
Super-rotation, internal, 630 
Suture, coronary, 178 
frontal, 179 
lambdoid, 178 


72 


INDEX 


Suture of perineum in lacera- 
tions, 784 
sagittal, 178, 179 
temporal, 179 
Sutures of fetal skull, 178 
Swabbing out uterus in puer- 
peral fever, 934 
Sweat-glands, changes in, in 
pregnancy, 115 
Sylvester’s method of resusci- 
tation in asphyxia neona- 
torum, 862 
Symphysiotomy, 981 
after-care, 987 
bed, 986 
Frank-Hammerschag, 983 
in contracted pelvis, 766 
prognosis, 990 
Zarate’s method, 981 
technic, 982 
Symphysis pubis, rupture, in 
labor, 814 
Synelitism, 193 
Syncope in labor, 847 
diagnosis, 850 
symptoms, 849 
treatment, 850 
Syncytial giant-cells, 35 
Syneytioma malignum, 593 
Synecytium, 31, 37 
processes of, 38 
Syngamy, 68 
Syphilis, etfects of pregnancy 
on, 524 
in pregnancy, 524 
treatment, 529 
maternal, effects of, on preg- 
nancy, 524 
nursing in, 529 
paternal, effects of, on preg- 
nancy, 525 
Syphilitic changes in new-born, 
529 
endometritis 
562 
osteochondritis in fetus, 529 


in pregnancy, 


TaBEs lactea, 944 
Tamponade, uterine, in abrup- 
tio placentze, 480 
in postpartum hemorrhage, 
834 
Tapeworms in puerperium, 954 
Tapir-nosed cervix, 695 
Tarnier’s axis-traction forceps, 
1049 
bag for artificial dilatation of 
cervix, 970 
basiotribe, 1091 
classification of bony pelvis, 
704 
embryotome, 1096 
Taste in pregnancy, 111 
Teeth in pregnancy, 110, 378 
Telescope, operating, De Lee’s, 
962 
Temperature in labor, 138 
in puerperium, 231, 548 
nervous, in puerperal fever, 
925 
of new-born infant, 355 
taking, 360 
Temporal sutures, 179 
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Tentorium tears, 866 
Terata anadidyma, 584 
kata-anadidyma, 586 
katadidyma, 586 
Teratology, 582 
Tetanus bacillus in puerperal 
fever, 886 
in puerperal fever, 921 
uteri, 620 
diagnosis, 621 
in transverse presentation, 
666 
Tetany in pregnancy, 407 
Thecea folliculi, 5 
Therapeutic abortion, 1104 
Thoracogastroschisis, 584 
Thorn’s method of changing 
face to occipital position, 990 
Threatened abortion, 457 
diagnosis, 457 
differential, 458 
treatment, 459 
rupture of uterus in labor, 
diagnosis, 805 
Throat and nose diseases in 
pregnancy, 550 
changes in, in pregnancy, 111 
Thrombophlebitis in puerperal 
fever, 917 
Thrombosis as cause of sudden 
death in labor, 848 
in eclampsia, 388 
of saphenous and femoral 
veins in puerperal fever, 
917 
Thymus, persistent, in preg- 
nancy, 533 
Thyroid extract in eckampsia, 
400 
gland, changes in, in preg- 
nancy, 107 
influence on ovarian ac- 
tivity, 11 
Tight-rope walker’s tread, 733 
Tingling in pregnancy, 578 
Tokodynamometer, Schatz’s, 
136 
Tokophobia, 1105 
Toothache in pregnancy, 379, 
535 
Torsion of umbilical cord, 603 
Tough membranes, dystocia 
due to, 687 
treatment, 688 
Toxemia, pre-eclamptic, 380, 
381 
treatment, 394 
of pregnancy, 367 
symptomatology, 367 
treatment, 368 
Toxicoses in pregnancy, 405 
Toxinemia, 883 
in puerperal fever, 888, 895 
Trachea, catheterization of, in 
asphyxia neonatorum, 860 
Tracheal catheter, 858 


method of introducing, 
860, 

Transfusion apparatus, De 
Lee’s, 826 


of blood in postpartum hem- 
orrhage, 840 
Transverse arrest, deep, for- 
ceps in, 1041 
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Transverse presentations, 185, 
187, 661, 


tation, transverse. 


See also Presen- 


INDEX 


Tympany in puerperal fever, 
treatment, 936 
in puerperium, 235, 954 


Ureters in pregnancy, 100 
Urethra in labor, 139 
Urinalysis in pregnancy, 240 


tension of innominate bones, | Typhoid bacillus in puerperal | Urinary system, changes in, in 


700 
Transversely contracted pelvis, 
723 
Traumatism in pregnancy, 452, 
551 
Travail, insensible, 121 
Trefoil placenta, 49 
Trephine, Braun’s, 1091 
Martin’s, 1093 : 
Trephining skull in eclampsia, 
400 
Triangle, fetal, 299 
Trichomonas vaginalis, 223 
Trigonocephalus, 180 
Triplets, frequency of, 502 
Trophectoderm, 31 
Trophoblast, 36 
Trophosphere, 32, 34 
True corpus luteum, 8 
knots on umbilical cord, 51 
Trunk of fetus, injuries, in 
labor, 867 
Tubal abortion, 417 
treatment, 429 
menstruation, 15 
moles, 417 
pregnancy, 416 
course, 416 
hematocele in, 417 
hematoma in, 419 
rupture of tube in, 419 
treatment, 429 
Tubera parietalia, 180 
Tubercles, Montgomery’s, 103 
Tuberculosis in fetus, 522 
pulmonary, in pregnancy, 
522 
treatment, 523 
Tubo-abdominal pregnancy, 
415 
Tubo-ovarian pregnancy, 415 
Tubo-uterine pregnancy, 415 
Tumors in pregnancy, 565 
of bladder, dystocia due to, 
698 
in pregnancy, 576 
of placenta, 602 
of rectum, diseases due to, 
698 
of umbilical cord, 605 
of uterus in pregnancy, 
565 
ovarian, In pregnancy, 573. 
See also Ovarian tumors in 
pregnancy. 
Tunica externa of ovary, 4 
interna of ovary, 4 
Turbinate bones, turgidity and 
swelling, in labor, 138 
Twilight sleep, 317 
dangers of, 523 
technic of, 528 
Twin pregnancy, 502. 
also Pregnancy, twin. 
Twins, Blazek, 585 
homologous, 586 
Johnson, 585 
Siamese, 585 
Tympani uteri in transverse 
presentation, 668 


See 


fever, 886 
fever in pregnancy, 518 


ULTRA-VIOLET rays in puerperal | Urination, 


fever, 937 
Umbilical cord, 50 
abnormal insertion, 605 
treatment, 606 
anomalies, 603 
arteries, 43, 50, 51 
coiling of, 603 
diagnosis, 603 


cysts, 605 

development, 43 

diseases, abortion from, 
451 

false knots, 51, 603 

fat, 50 


gangrene, 360 
hernias into, 606 
in new-born infant, 
of, 361 
insertion in placenta, 49 
knots, 51, 603 
false, 51, 603 
true, 603 
lean, 50 
length, 50 
ligation, 330 
long, 605 
mummification, 359 
prolapse, 672 
cesarean section for, 680 
course, 673 
diagnosis, 674 
etiology, 672 
in breech presentation, 
treatment, 680 
in footling presentation, 
treatment, 680 
prognosis, 673 
reposition in, 677, 678 
treatment, 675 
forelying cord, 675 
when prolapse 
occurred, 676 
version in, 63, 677 
rupture of, 605 
separation of, 360 
short, 605 
spiral twists, 50 
true knots, 51, 603 
tumors, 605 
tying, 330 
veins, 43, 50, 51 


has 


puerperium, 234 

diseases of, in pregnancy, 
539 

in labor, 137 

difficulty of, in 
puerperium, 955 

frequent, in pregnancy, 579 

in new-born infant, care of, 
362 


Urine after labor, creatin in, 


234 
in labor, 140 
in new-born infant, 358 
in pregnancy, 112 
in puerperium, 234 
retention of, in puerperium, 
234 
in retroversion of preg- 
nant uterus, 438, 440 
sugar in, in pregnancy, 112, 
546 


care | Urogenital diaphragm, 168 


septum, 168 
sphincter, 168 


Urticaria in pregnancy, 579 


in puerperium, 411 


Uterine abscess, intramural, in 


puerperal fever, 920 
artery, 75 
atony, 817, 821 
contractions in labor, 
122, 123, 134 
effect of anesthesia upon, 
313 
mechanism, 155 
intermittent, in diagnosis 
of pregnancy, 275 
power of, 136 
curet, De Lee’s, 461 
milk, 31, 60 
mucous membrane, 
ing of ovum in, 30 
segment, lower, 80, 84 
changes, In pregnancy, 
87 
relation of cervix to, in 
pregnancy, 92 
serosa, changes in, in puer- 
perium, 220 
souffle in diagnosis of preg- 
nancy, 279 
tamponade in postpartum 
hemorrhage, 834 
vessels, changes in, In puer- 
perium, 220 


121, 


embed- 


Uteroplacental apoplexy, 475 


velamentous insertion, 606 | Uterosacral ligaments in preg- 


hernia, 584 
vein, 43 
Be a hemorrhage, 472, 
/ Se 
Urea in liquor amnii, 52 
Uremia, eclampsia and, 384 
differentiation, 391 
Ureteritis in pregnancy, 541 
diagnosis, 543 
treatment, 544 
Ureteropyelitis in pregnancy, 
541, 542 
Ureters in labor, 139 


nancy, 96 


Uterus, action of, anomalies, 


in labor, 612 
in altering presentation, 
diagrams illustrating, 
190 
in labor with contracted 
pelvis, 738, 739 
arcuatus, 83, 553, 555 
arteries of, 75 
atony of, in labor, 612 
pituitary extract in, 614 
axils, In pregnancy, 84 


Uterus bicornis duplex, 554 
unicollis, 555 
unolatere rudimentarius, 
566 
bilocularis, 555 
blood-supply, 75 
changes in, in extra-uterine 
pregnancy, 421 
in form, size, consistence, 
and position, in diag- 
nosis of pregnancy, 271, 
280 
in physiology of, in preg- 
nancy, 95 
in pregnancy, 70 
in puerperium, 217 
in si in pregnancy, 
7 


at term, 81 
compression of, in postpar- 
tum hemorrhage, 833 
contractions of, in labor, 121, 
122, 123, 134 
mechanism, 155 
in pregnancy, 95 
Couvelaire, 481 
curetage of, in 
abortion, 461 
in puerperal fever, 934 
didelphys, 554 
dilatation of, in emptying 
uterus in inevitable 
abortion, 467 
in pregnancy, 95 
diverticula of, in pregnancy, 
558 
double, 557 
drainage of, in 
section, 1066 
in puerperal fever, 935 
dropping, in pregnancy, 85 
elasticity, in pregnancy, 95 
emptying. See Labor, in- 
duction of. 
fibro-elastic tissue, 72 
fibroids of, in pregnancy, 
565. See also Fibroids of 
uterus in pregnancy. 
fibroma of, twins and, dif- 
ferentiation, 509 
hour-glass contraction, 817, 
822 
in menstruation, 12 ; 
incarceration, in retroversion 
of pregnant uterus, 440 
invasion of, in third stage of 
labor, 340 
inversion of, in labor, 841. 
See also Inversion of uterus 
in labor. ; 
involution of, in puerperium, 
217, 224 
irritable, 451 
in pregnancy, 95 
isthmus, 87, 95 
lightening, 84, 85 
lymphatics, 76 
massage of, in postpartum 
hemorrhage, 851 
in third stage of labor, 
333 
mucous membrane, embed- 
ding of ovum in, 30 
muscle-fibers of, 72 


inevitable 


cesarean 
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Uterus, mutations of, in third | Vagina, laceration of, in labor, 


~ 


stage of labor, 333 
Dunean’s mechan- 
ism, 333 
Schultze’s mechan- 
ism, 333 
myoclonia of, in labor, 620 
myoma of, in pregnancy, 565 
See also Fibroids of ulerwus 
im pregnancy. 
nerve-centers, 79 
nerves, 77 
packing of, in postpartum 
hemorrhage, 832 
with gauze, in puerperal 
fever, 935 
passive contraction of, 665 
perforation of, in emptying 
uterus in inevitable abor- 
tion, 465 
pregnant. 
uterus. 
preservation of, in cesarean 
section, 1089 
reposition, in retroversion 
and retroflexion, 445 
retractility, in pregnancy, 95 
retroversion of, pregnancy 
in, extra-uterine  preg- 
nancy and, differentiation, 
426 


See Pregnant 


rudimentary, pregnancy in 
one horn, 553 
rupture of, 796. See also 


Rupture of uterus. 
sensibility, in pregnancy, 95 
septus duplex, 555 
settling, in pregnancy, 85 
stricture of, in labor, 620 

treatment, 622 
subseptus unicollis, 555 

unicorporeus, 555 

uniforis, 555 
superinvolution of, in puer- 

perium, 224 
swabbing out, in puerperal 

fever, 934 
tetanus of, in labor, 620 

diagnosis, 621 
in transverse presentation, 
668 
tumors of, in pregnancy, 565 
unicornis, 556 
velns, 76 
virgin, shape, 80 


VACCINATION in pregnancy, 518 
Vaccine treatment of puerperal 


V 


fever, 937 


agina, bacteria in, 223, 878 


bluish discoloration, in preg- 
nancy, 269 
changes in, in puerperium, 
221 
double, 557 
hematoma of, in labor, 792 
etiology, 792 
prognosis, 792 
symptoms, 792 
treatment, 793 
in pregnancy, 98 
laceration of, in labor, 787 
prognosis, 789 


treatment, 790 
operations, preparing, for de- 
livery, 980 
septate, in pregnancy, 556 
softening of, in diagnosis of 
pregnancy, 270 
stenosis of, dystocia due to, 
693 
diagnosis, 694 
etiology, 693 
treatment, 694 
Vaginal cesarean section, 976 
dangers, 979 
in placenta previa, 501 
indications, 980 
preparations for, 976 
technic, 976 
douches in pregnancy, 241 
enterocele in pregnancy, 447 
examination in labor, 304 
hysterotomy, 976 
in abruptio placentz, 480 
ovariotomy in ovarian tu- 
mors, 576 
secretion, normal, 878 
pathologic, 878 
walls, eversion, 
nancy, 447 
Vaginismus, 690 
Vaginitis in pregnancy, 558 
in puerperal fever, 889 
treatment, 890 
Vaginofixation of 
uterus, 435 
Vagitus uterinus, 855 
Van Hoorn’s method of de- 
livering after-coming head, 
1023 
Varicose veins in pregnancy, 
108, 412 
treatment, 413 
Variola in pregnancy, 518 
Vasa vitelline, 44 
Vedder’s forceps, 1048 
Veins, femoral, thrombosis of, 
in puerperal fever, 917 
of uterus, 76 
pelvic, ligation of, in puer- 
peral fever, 940 
saphenous, thrombosis 
in puerperal fever, 917 
umbilical, 43, 50, 51 
varicose, in pregnancy, 108, 
412 
treatment, 413 
Velamentous insertion of um- 
bilical cord, 606 
Venereal disease, communica- 
tion to wife by husband, 
237 
Venesection in eclampsia, 395, 
398 
Venter propendens, 432 
Ventre en vesace, 101, 432 
Ventrofixation of pregnant 
uterus, 435 
Ventrosuspension of pregnant 
uterus, 435 
Veratrum viride in eclampsia, 
400 
Vernix caseosa, 51, 358 
Version, 995 
bimanual, 998 


in preg- 


pregnant 


of, 


1140 


Version, bimanual, in transverse 
presentation, 997 
bipolar, 995 
Braxton Hicks’, 1005, 1006 
in placenta preevia, 491 
in transverse presenta- 
tion, 671 
cephalic, 995 
in breech presentation, 
1005 
transverse 
tion, 670 
combined, 995 
conditions necessary for, 998 
external, 995 
cephalic, in breech presen- 
tation, 1106 
in abruptio placente, 380 
in contracted pelvis, 765 
in face and brow presenta- 


in presenta- 


tion, 1005 
in head presentation, 1002 
conditions necessary 
for, 1003 
double manual method, 
1005 


indications, 1002 
methods, 1004 
Wright’s method, 997 
in prolapse of umbilical cord, 
676, 677 
in transverse presentation, 
670, 671, 996 
internal, 671 
podalic, 660, 670, 997 
prognosis, 1007 
prophylactic, 1002 
spontaneous, 664 
Wiegand’s method, 997 
Wright’s method, in trans- 
verse presentation, 670 
of combined cephalic, 
997 
Vertex, 180 
fetal, 180 
presentation, 187 
frequency, 189 
median, 633 
clinical course, 634 
diagnosis, 634 
mechanism of labor in, 
634 
treatment, 635 
Vesicle, blastodermie, 29 
Vesicular mole. 589. See also 
Hydatidiform mole. 


INDEX 


Vestibule, bluish discoloration, 
in pregnancy, 269 
Vibratory massage of uterus 
in postpartum hemorrhage, 
831 
Vicarious menstruation, 18 
Vienna School forceps, 1026 
Villi, anchoring, 39, 40, 41 
of placenta, 36 
Violent inversion of uterus in 
labor, 841 
Virgin uterus, shape, 80 
Viscera of new-born, changes in, 
due to syphilis, 529 
injuries, in labor, 868 
Visit, physician’s, before labor, 
246 
in puerperium, 348 
Visitors in puerperium, 350 
Vital dilatation, 275 
in labor, 156 
Vitelline circulation, 60 
duct, 44 
sac, 44 
Vomiting in labor, 139 
in pregnancy, 110, 267 
pernicious, 368. Sce also 
Hyperemesis gravidarum. 
Voorhees’ bag for dilatation of 
cervix, 970, 971 
Vulva, hematoma of, in labor, 
792 
etiology, 792 
prognosis, 792 
symptoms, 792 
treatment, 793 
injuries of, in labor, 782 
pruritus of, in pregnancy, 
treatment, 409 
stenosis of, dystocia due to, 
695 
treatment, 695 
Vulvitis in pregnancy, 558 
in puerperal fever, 889 
diagnosis, 890 
treatment, 890 


WaALCHER position, 764 
in moderately contracted 
pelvis, 763 
Waldeyer’s closing ring, 42, 47 
germinal epithelium, 3 
Wansbrough’s lead  nipple- 
shield, 949 
Warts in pregnancy, 410 


Weak pains, 612 
treatment of, 616 


Wehen, 122 
Weighing new-born infant, 
363 
Weight, changes in, in preg- 
nancy, 111 


in puerperium, 235 
chart, infant’s, 357 
in labor, 141 
of fetus, 53 
at term, 57— 
of new-born infant, 356 
Wellenbewegung, 17 
Wharton’s jelly, 48, 50 
White infarcts of placenta, 48, 
596, 598 
line, 166, 169 
necroses of placenta, 598 
Widal’s test for pregnancy, 273 
Wiegand’s method of version, 
997 
Windlass, Spanish, 480 
Winkler, edge of closing plate 
of, 42 
Winkler-Nitabuch, closing ring 
of, 35 
Wormidn bones, 179 
Worms, tape-, in puerperium, 
954 
Wound infection, 887 
intoxication, 887 
Wounds, puerperal, 222 
Wright’s method of combined 
cephalic version, 997 
of version in shoulder pres- 
entation, 671 
Wry-neck, 868 
in breech presentation, 658 


XUPHOPAGUS, 585 
X-rays in diagnosis of ectopic 
pregnancy, 428 

study of mechanism of 
labor, 192 


in 


YOLK sac, 44 


ZARATE’S symphysiotomy, 983 

Ziegler’s nipple-shield, 949 

Zweifel’s cranioclast, De Lee’s 
modification, 1094 
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